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8.0 STRUCTURED TERM LIST

The structured term list has the terms grouped into
logical categories. The arrangement of the terms intoc
categories is equivalent to including roles in the vocabu-
lary. The majority of the terms in this list are applicable
to only one category. However, certain terms, identified by
having the Termatrex card code printed to the right of the
term, are applicable to more than one category; for example,
Campound Formation SDI (02). Reference to the alphabetical
listing shows this term can be interpreted as part of Subsec-
tion 8.6, Failure Analysis Studies, or as part of Subsection
§.5, Microelectronic Design and Development.

a) 8.6 P.0. Failure Phenomena SDI (78)

P.0O. Failure Analysis Studies PI (00)
b) 8.5 P.0O. Chemical Phenomena SDI (01)

P.O. Circuit/Device Theory SDI (00)

Unqualified Terms (page 28) are terms which may be
related to many categories. These are to be indexed whenever
any of the qualified forms of the terms are indexed or when-
ever no further qualifications of the concept is given in the
document.

Asterisk (*) terms are not represented by Termatrex
cards. Digit Codes have been set up for Manufacturer's names
{faye 6:.), Part Numbers (page 9 ), Report Dates (page 29),
Device Manufacturers (page 30). and Device User (page 32).




8.1 Generic Class Descriptors

Red I

Microelectronic Cateqory*

RDI(00) Composite IC, NOC (Synonyms: Compatible Monclithic*,
Monobrid*, Active Substrate IC¥*)

RDI{0l) Composite IC, Diffused
RDI(02) Composite IC, Epitaxial

RDI(03) Hybrid Microcircuit (Synonyms: Hvbrid Integrated
Circuit*)

RDI(04) Monolithic, Diffused

RDI(05) Monolithic, Epitaxial

RDI(06) Monolithic IGFET (MOS, MNS, MTOS, SOS)

RDI{07) Monolithic, NOC (Mot otherwise classified. «
Synonyms: Mono*, Fully IC¥*,
Semiconductor IC*)

RDI(08) Multichip Microcircuit (Synonyms: Multichip
Hybrid IC¥)

RDI(08) Thick Film - Pure IC (Synonyms: Passive Substrate
IC*)

RDI(10) Thin Film - Pure IC (Synonyms: TFIC*, Passive
Substrate IC¥*)

Functional Category*

RDI(11l) Digitsal

RDI(12) Linear (Analcg*) .

* Term not represented by a Termatrex card.
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Package Configuration*

RDI(52)
RDI(53)
RDI(54)
RDI(55)
RD I( 56)
RD I(57)
RD I(58)

Can, Hermetically Sealed

Dual In-Line, Hermetically Sealed
Dual In-Line, Plastic (DIP)

Flat Pack, Ceramic

Flat Pack, Glass

Module

Plastic Encapsulated (Non-DIP Plastic Cap)

Operational Typex

RD I(13)

(Digital Logic)

RDI(14) CML (ECL*, ECCSL*, MECL¥)

RDI(15) CTL

RDI(16) DCTL

RDI(17) DTL

RDI(18) MOSTL

RDI(19) RCTL

RDI(20) RTL

RDI(21) TTL (T°L*)

RDI(22) Digital Logic NOC

RDI(23)

(Linear Device)

RDI(24) Differential

RDI(25) Single Ended

RDI{86) Linear Device NOC
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Qualification Class*

RDI(59)
RDI{60)
RDI(61)
RDI(62)

RDI(63)

RDI(26) 1Interconnection System

Consumer

High Reliability Certification (Hi-Rel Certification)
Industrial/Commercial

Military

Military Upgraded

RDI{27)
RDI(28)
RDI(29)
RDI(30)
RDI(31)

RDI(32)

RDI(33)

Aluminum-to-Aluminum, Direct
Aluminum-to-Aluminum, Wire bond
Gold-to-Aluminum, Direct
Gold-to-Aluminum, Wire bond

Gold-to-Gold, Direct (Gold-to-Gold, inverted chip:
Gold-to-Gold, £lip chip

Gold-to-Geld, Wire bond

Gold-to-Silicon~+3>-Aluminum, Wire bond

RDI(34) Isolation Method

RDI(35)
RDI(36)
RDI(37)
RDI(38)
RDI(39)
RDI(40)
RDI(41)
RDI(42)

Dielectric, Air (Beam Lead*)
Dielectric, Ceramic
Dielectric, Glass
Dielectric, Nitride
Dielectric, Oxide
Dielectric, NOC

Junction

Resistive
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Circuit Complexity*

RDI{43)
RDI(44)
o RDI(45)
RDI(46)
RDI(47)
RDI(48)
RDI(49)
RDI(50)

RDI(51)

Arithmetic Functional Unit
Audio Amp

Differential Amplifier
Cate (Logic Gate)
Multivibrator

RF-IF Amp

Storage Element

Video {wideband) Amp

Special NOC
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8.2 Manufacturer Descriptor

Manufacturer
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DIGIT CODE
Tens Units
RDI (83) O- RDI (64) -0
: RDI (74) 1- RDI {65) -1
3 RDI (75) 2- RDI (66) -2
% RDI (786) 3- RDI (67) -3
§ RDI (77) 4- RDI (68) -4
RDI (78) 5- RDI (69} -5
RDI (79) 6- RDI (70) -6
RDI (80) 7- RDI (71) -7
RDI (81) 8- RDI (72) -8
RDI (82) 3- RDI (73) -9
RDI (83) Amelco Semiconductor (1)
2 RDI (6%5)
: RDI (83) Amperex Electronic Corp. (2)
: RDI (66)
g RDI (83) Bunker-Rame Corp. (3)
: RDI (67)
% RDI (83) Fairchild Semiconductor (4)
: RDI (68)
i RDI (83) General Instrument Corp. {(5)
b RDI (69)
RDI (83} ITT Semiconductor (6)
RDI (70)
RDI (B3) Motorola Semiconductor Products, Inc. (7)
RDI (71)
RDI (83) National Semiconductor Corp. (8)
RDI (72)
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Manufacturer (cont'd)

RDI
RDI

RDI
RDI

RDI
RDI

RDI
RDI

RDI
RDI

RDI
RDI

RDI
RDI

RDI
RDI

RDI
RDI

RDI
RDI

RDI
RDI

RDI

RDI
RDI

(83)
(73)

Philco-Ford Corp. (9)

Philco~Ford Bipolar IC's
Philco-Ford MOS IC's

Radiation, Inc. (10)

Radio Corporation of America (11)
Raytheon Company (12)

Signetics Corp. (13)

Siliconix, Inc. (14)

Sperry Semiconductor (15)

Sprague Electric Co. (16)

Sylvania Electric Products, Inc. (17)
Texas Instruments Incorporated (18)
Transitron Electronic Corp. (19)

Union Carbide Electronics (20)

Westinghouse Electric Corp. (21)
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GYI(79) Manufacturing Date
GYI(62) 1962

GYI(63) 1963
GYI(64) 1964 -

GYI(65) 1965

WIEPIEYENNE Y My

GYI(66) 1966

GYI(73) January -~ June

GYI(74) July - December

AP A S

GYI(67) 1967

P !

GYI{(68) 1968

GYI(69) 1969

GYI1(70) 1970

GYI(71) 1971

GYI(72) 1972
GYI(75) January - March
GYI(76) April - June
GYI(77) July - September

GY1I(78) October - December ’
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Part Numbers

Part Number Termatrex
Code Card Numbers
Thousand
Omem WI (62)
l1--- WI (63)
Hundred
-0-- WI (64)
-1-- WI (65)
-2-- WI (66)
-3-- WI (67)
~4-- WI (68)
~5-- WI (69)
~6-- WI (70)
S, 2. WI (71)
-8~ WI (72)
-9-- W1 (73)
Tens
-—-0- W1 (40)
-—1- WI (41)
-—2_ WI (42)
-3 WI (43)
b WI (44)
-5 WI (45)
—6- WI (46)
-——T WI (47)
——8- WI (48)
-9 WI (49)
Units
---0 WI (90)
-1 WI (91)
_——2 WI (92)
-3 WI (93)
——d WI (94)
——-5 Wi (95)
——6 WI (96)
=7 WI (97)
-——-8 WI (98)
S - WI (99)
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8.3 Item Descriptors (Terms which describe a microelectronic
device or device element.)

Black I

Electrical Properties*
Output Impedance (Typical)

BKI{00) Less than 10 K Ohms -
BKI(0l) 10 K thru 100 K Ohms
BKI(02) Greater than 100 K Ohms
Maximum Fan-Out (Rating per equivalent gate circuit)
BKI(03) Less than 5
BKI{04) 5 thru 10
BKI(0S5) Excess of 10
Maximum Frequency of Operation
BKI{(06) Less than 10 Hz
BKI(07) 10 Hz to less than 10 kHz
BKI(08) 10 kHz to less than 10 MHz
BKI(09) 10 MHz to less than 300 MHz
BKI(10) 300 MHz to 300 GHz
.BKI(11l) Greater than 300 GHz
Maximum Power Dissipation (per equivalent circuit input) (gate)
BKI(12) Less than 10 mw
BKI(13) 10 thru 30 mw -

BKI{14) Greater than 30 mw

10
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Electrical Properties* (cont')

Propagation Delay (Maximum)
BKI{15) Less than 10 Nanoseconds

’ BKI(16) 10 thru 30 Nanoseconds

BKI(17) Greater than 30 Nanoseconds
Gain (Typical)

BKI(18) Less than 40 &b

BKI(19) 40 thru 80 db

BKI(20) Greater than 80 db
Maximum Output Power

BKI(21) Less than 10 mw

BKI(22) 10 thru 100 mw

BKI(23) 101 mw thru 1 Watt

BKI(24) Greater than 1 Watt

Environmental Capabilitiesx

Maximum Operating Temperature
BKI(25) >202.5°C
BKI(26) 172.5°C to <202.5°C
: BKI(27) 152.5°C to <172.5°C
BKI(28) 102.5°C to <152.5°C

BKI(29) <102.5¢°C

11
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Environmental Capabilities* (cont!')

Minimum Operating Temperature

BKI(30)
BKI(31)
BKI(32)
BKI(33)

>-42.5°C
-62.5°C to <-42.5¢°C
-82.5°C to <-62.5°C
<-82.5°C

Maximum Storage Temperature

BKI(34)
BKI( 35)
BKI ( 36)
BKI(37)
BKI(38)
BKI(39)

2302.5¢°C
252.5°C to <302.5°C
202.5°C to <252.5°C
152.5°C to <202.5¢°C
102.5°C to <152.5°C
<102.5°C

Minimum Storage Te...arature

BKI(40)
BKI(41)
BKI(42)
BKI(43)

BKI(44)

>-42.5°C
~62.5°C to <-42.5°C
~-82.5°C to <~-62.5°C
~102.5°C to <-82.5°C
<-102.5°C

Reliability Rating (Max. Failure Rate)

BKI(45)
BKI(46)

BKI(47)

Less than 0.001% per 1000 hours
0.001% to less than 0.01% per 1000 hours
0.01% to less than 0.1% per 1000 hours

BKI{48) Greater than 0.1% per 1000 hours

s e
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BKI (49) Circuit Functions

BKI

BKI

BKI

BK1

BKI

BKI

BKI

BKI

BKI

BKI

BKI

BKI

BKI

BKI

BKI

BKI

BKI

(50)
{51)
(52)

(53)

(54)
(55)
(56)

(57)
(58)
(71)
(59)
(60)
(€1)
(62)
(63)
{64)
(65)
(66)
(67)

A/D Converter

Adders

AND Gate (AND/OR Gate*)

Astable Multivibrators

Audio Amplifier RDI (44)
Bistable Multivibrators (flip-flops¥*)
Counters

D/A Converter

Differential Amplifier RDI (45)
Gate Expanders

TF Amplifier

Inverter

Magnetic Film Storage Elements
Molecular Electronic Function
Monostable Multivibrators

NAND Gate (NAND/NOR Gate*)

NOR Gate (NOR/NAND Gate*)
Operational Amplifier

OR Gate (OR/AND Gate¥*)

Power Amplifier

RF Amplifier

13
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Circuit Functions (cont')

BKI(68)
BKI(69)

BKI(70)

Servo Amplifier

Superconducting Storage Elements
Video Amplifier RDI(50)

Voltage Regqulator

Special NOC RDI(51)

Scale of Integraticn*

BKI(83)
BKI(84)
BKI(85)

LST
MSI1

SSsI

Number of Major Process Steps*

BKI (73)
BKI (74)
BKI(75)
BKI (76)
BKI(77)
BKI (78)
BKI({79)
BKI (80)
BKI (81)
BKI (82)
BKI (72)

3
4
5
6
7
8
9
10
11

12

Other

14
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MEL Device Element Descriptor*

GNI(00) Circuit Component

GNI(0l) PNPN Devices

GNI(02)
GNI( 03)
GNI(04)
GNI(05)
GNI(06)
GNI( 07)
: GNI(08)

DIAC

GTO

LASCR

SCR

SCs

Shockley 4-Layer Diode

TRIAC

GNI(08) Transisiurs

GNI(190)
GNI{1l)

GNI(12)

Bipolar
Complementary

FET

GNI(13) IGFET

GNI{14) N-Channel IGFET
GNI{15) P-Channel IGFET
GNI(28) MOS

GN I(46) MNS

GNI(47. MTOS

GNI(81) SoOs

GNI(82) Thin Film

GN I{16) JFET

15
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Mel Device Element Descriptor* (cont')

Circuit Component (cont')

Transistors (cont')

GNI(17)
GNI(18)
GNI(19)
GNI(20)
GNI{21)
GNI{22)
GNI(23)

Multiple Emitter
NPN

PNF

PNP Lateral
Power

Small Signal

Unijunction

GNI(24) Capacitors

GNI(25)
GNI(26)
GNI(27)
GN1I(28)
GNI(29)

Diffused Junction
Discrete Capacitor
Film

MOS

Variable

GNI(30) Diode

GNI(31)
GNI1(32)
GNI(33)
GNI(34)
GNI(35)

Avalanche Diode

General Purpose Diode-Junction
Gunn Effect Dicde
Micro-Diode-Discrete

Schottkey Barrier Diode

16
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Mel Device Element Descriptor* (cont')

Circuit Component (cont')
Diode (cont')
GNI(36) Tunnel Diode
Veltage Regulator BKI(70)
GNI(37) Distributed Passive Devices
GNI(38) Strip Line Filters
GNI{39) Terminators
GNI(40) 1Inductor
Film GNI(27)
GNI(41l) Simulated (i.e. Gyrator)
GNI(42) Resistors
GNI(43) Diffused Resistor
GNI{44) Discrete Resistor
Film GNI(27)
Variable GNI(29)
GNI(48) Special Active Devices NOC
GNI(49) Acoustical 'Pransducer
GNI(50) Cryotron
GNI(51) Resonant Gate FET

GNI(52) Discrete Microcomponent

17
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MEL Device Element Descriptor* {(cont')

Circuit Component Regions*
GNI(53} Alloy Junction

GNI{54) Anode
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GNI{55) Base

Y s
-

GNI{56) Buried Layer

GNI(57) <cCathode

GNI(58) Channel

GRI{59) Collector

GNI{60) Contact Area

GN I(61) Crossover

Diffused Junction GNI{25)

GNI(63) Drain

GNI(64) Electrodes

GNI(65) Emitter

GNI(66) Epitaxial Junction

GNI(67) Epitaxial Layer
i GNI(68) Gate (IGFET Type)
GNI{69) 1isolation Region
GNI{70) Planar Junction
GMI{(71) Socurce (FET)

GNI{72) Terminals

18




Mel Device Element Descriptor* (cont')
Die Size

GNI(73)
GNI(74)
GNI(75)
GNI{76)
GNI(77)
GNI(78)
GNI(79)
. GNI(80)

<30 nmils/side (<900 sq. mils)

31-42 mils/side (900-1800 sq. mils)

43-60 mils/side (1800-3600 sg. mils)

61-85 mils/side (3600-7200 sq. mils)
86-120 mils/side (7200-14,400 sq. mils)
121-170 mils/side (14,400-28,800 sg. mils)
171-240 nils/side (28,800-57,680 sq. mils)
>240 mils/side (>57,680 sq. mils)

19




BK II (26) Device Element Materials
Functional Elements*
BK II (00) Circuit Metallization Materials
BK II (Cl) Aluminum
BK II (02) Chromium
BK II (03) Copper
BK IT (04) Gold
BK II (05) Nickel
BK II (06) Silver
BK II (07) Circuit Metallization Materials NOC
BK II (08) Dielectrics and Insulating Materials
BK II (09) Air
Alumina BK II (47)
BK IT (11) Hafnium Dioxide
BK II (12) Silicorn Carbide
Silicon Nitride BK II (55)
Silicon Oxide (SiO or Si0,) BK II (56)
BK II {(15) Tantalum Oxide
BK ITI (16) Titaniw Dioxide

BK II (17) Dielectrics and Insulating Materials NOC

20




Device Element Materials {(cont')

Functional Elements* (cont')
BK II (18) Dopant Materials
. BK II (19) Aluminum
BK II (20) Antimony
BK II (21) Arsenic
BK II (22) Boron
BK ITI (10} Gallium
BK II (23) Gold
BK II (24) Phosphorous
BK II (25) Dopant Materials NOC
BK II (27) Wire Material
BK II (28) Aluminum
BK II (29) Gold
BK II (30) Wire Material NOC
BK II (13) Materials NOC
BK II (231) Cermets and Glazes (all compositions)
BK II (32) II-VI Compounds (BeO, MgO, ZnO, BaoO,
HgS, BaS, zZnS, CdS, CdSe, ZnSe, BaSe,
HgSe, CdTe, ZnTe, BaTe, HgTe)

. BK II (33) 1III-V Compounds (BN, BP, AlAs, AlSb,
GaN. GaP. GaAs, GaSb, InP, InAs, InSb)

. BK II (34) 1IV-VI Compounds (SiO, Siojz, TiO2, Zroj,
Snd,, HfO,, PbO, PbS. PbSe, PbTe)

21
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Device Element Materijals (cont!)

Functional Elements* {cont')

Materials NOC (cont‘')

BK II (35) IV-IV Compounds (Silicon Carbide)

BK II (98) III-VI Compounds (Al,0,, Ga,0,, In,0

31 62,05, 3)

BK II (36) Ferrites
BK II (14) Hafnium
BK II {(37) Ferroelectrics

BK II (38) Indium

e o v R LAY SRS SIS

BK II {(38) Iron

BK II (40) Lead
BK II (41) Molybdenum
BK II (42) Nichrome (alloy)
BK II (43) Platinum
BK II (44) Tantalum
BK II (45) Tin
BK II (13) Materials NOC
Non Functional Elements*
BK II (46) Substrate Materials
BK II (47) Alumina
BK II (48) Ceramics
BK II (49) Germanium
Glass RDI (89)
BK II (50} Sapphire
BK II (51) sSilicon

BK II (52) Substrate Materials NOC

22




Device Element Materials (cont')

Non Functional Elements* (cont')
BK II {53} Surface Protection
. Glass RDI(89)
BK II (55) Silicon Nitride
BK II (56) Silicon Oxide (SiO or Sioz)
BK II (57) Passivated NOC
BK II (58) Die Bond Material
BK II {59) Glass Frit
BK II (60) Gold Germanium Eutectic
BK II (61) Gold Silicon Eutectic
Solder GNI(96)
BK II (63) Die Bond Material NOC
BK II (64) Package Terminal Material
BK II (65) Aluminum
BK II (66) Copper
BK II (67) Gold
BK II (68) Kovar

BK II (69) Package Terminal Material NOC

v e
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Device Element Materials (cont')

Non Functional Elements* {cont'})

RDI(87) Package Material (Primary)
RDI(88) Ceramics
RDI(89) Glass
RDI(90) Metal
RDI(91) Plastic, Silicon Resin
RDI(92) Plastic, NOC
BK II (81) Package Type

BK II (82) TO-5

BK II (70) TO-70

BK II (71) TO-71

BK II (72) TO-72

BK II (73) TO-73

BK 11 (74) TO-74

BK II (75) TO-75

BK II (76) TO-75

BK II (77) TO-77

BK II (78) TO-78

BK II (79) TO-79

BK II (80) TO-80

BK II (84) TO-84

BK II (85) TO-85

-
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Package Type (cont!')
BK II (86) TO-86

e O TR TSATRY

BK II (87) TO-87

BK II (88) TO0O-88

BK II (89) TO-89

BK II (90) T0-90

BK II (91) TO0-91

BK II (95) TO0-95

BK II (96) TO0-96

BK II (99) TO-99

BK II (83) TO-100

BK II (92) Dual In-Line, 10-Lead
BK II (93) Dual In-Line, 1l4-Lead

BK II (94) Dual In-Line, NOC

RDI (93) 1Internal Connection Mode

RDI(94) Beam Lead

RDI(95) Inverted, Face Down (Lid, Flip Chip)
RDI(96) Flush (Metallized)

RDI(97) Flying Leads

RDI(98) 1Internal Connection Mode NOC

25
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GNI (83) Lead Attachment Modes (External Leads)
GNI(84) Microcable
GNI(85) Modules
GNI(86) Multi Layer Board
GNI(87) Pressure Connector
GNI(88) Printed Circuit Board
GNI(89) Soldered
GNI(90) Stacked Arrays
GNI(91) Welded

GNI (92) Lead/Terminal Bond Mode

GNI(93) Ball TC Bond
GNI(94) Plated

GNI(95) Resistance Weld
GNI1(96) Solder

GNI(97) Stitch TC Bond
GNI(98) Ultrasonic Bond

GN1(99) Wedge TC Bond

BKI (90) Package Seal
BKI(91) Glass-to-Glass Seal

BKI(92) Glass-to-Metal Seal
BKI(93) Molded
BKI(94) Seam Weld

BKI{95) Package Seal NOC

. 26
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Item Status*

BKI(96)
BKI(97)
BKI{98)

BKI1(99)

Major System*

GYI(53)
GYI(54)
GYI(55)
GYI(56)
GYI(57)
GYI(58)
GYI(59)

GYI(60)

Developmental
Experimental
Pilot Production

Production

Minuteman II

F-111

GYI (86) Circuit Parameters

GY1(87)
GYI(88)
GYI(89)
GYI(S0)
GYI(91)
GYI(92)

Bandwidth

Common Mode Rejection Ratio
Gain

Noise Figure

Noise Margin

Power Dissipation

27
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Unqualified Terms

Aluminum (all)
Ceramics (all)
Copper (all)
Current (all)
Gold (all)
Nickel (all)
Power (all)

Voltage (all)

GYI{(96) 1Inductance

GYI1(97) Resistivity

GYI

GYI

GYI (93) Device Parameters
GYI(94) Capacitance

GYI(95) Current Transfer Ratio (Peta)

GY1(98) Transconductance

These are unqualified terms which are to be indexed

in the document being indexed.

(80)
(81)
(82)
(83)
(84)
(85)
(99)
(61)

28
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or whenever no further qualification of the concept is givei
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8.4 Document Descriptors

P e o DN A N e

Report Date*

i

"

BLI(00) Prior to 1960
BLI(10) 1860
BLI(11) 1970
BLI(12) 1980

1
BL I{51) 00 8
BLI(C1) 1
BL I(02) 2 )
BL I(03) 3
BL I(04) 4
BL I(05) 5
. BL I(06) 6
BL 1(07) 7
) BL I(08) 8
BL I{09) 9

Report Security Classification+

BLI(13) Classified (see alsc Limitec and/or Proprietary
Information)

BLI(14) Confidential
BLI(15) Secret

BLI(16) Unclassified (see alsc Limited, and/or Proprietary
Information)

BLI(17) Limited

BLI(18) Proprietary Information £
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Report Source*

BLI{19) Military and Space

BLI(20)
BLI(21)
BLI(22)
BLI(23)

BL 1{24)

Air Force
Army
DOD
NASA

Navy

BLI(25) Device Manufacturer

Tens

RDI (83)
RDI (74)
RDI (75)
RpI (76)
RDI (77)
RDI (78)
RDI (79)
RDI (80)
RDI (81)
RDI (82)

0-
1-
2~
3~
4
5-
6~
7~
8-
9-

DIGIT CQDE

Units
RDI (64) -0
RDI (65) -1
RDI (66) -2
RDI (67) -3
RDI (68) -4
RDI (69) -5
RDI (70) -6
RDI (71) -7
RDI (72) -8
RDI (73) -9

30




Report Scurce* (cont')

Device Manufacturer {(cont')

RDI (83) Amelco Semiconductor (1)

RDI (65)
RDI (83) Amperex Electronic Corp. {2)
RDI (&6)
RDI (83) Bunker-Ramo Corp. (3)
RDI (67)
RDI (83) Fairchild Semiconductor (4)
RDI (68)
RDI (83) General Instrument Corp. (5)
RDI (69)
RDI (83} ITT Semiconductor (6)
RDI (70)
RDI (83) Motocrela Semiconductor Products, Inc. (7)
RDI (71)
: RDI (83) National Semiconductor Corp. (8)
RDI (72)
. RDI (83) Philco-Ford Corp. (9)
RDI (73)

Philco-Ford Bipolar IC's
Philco-Ford MOS IC's

RDI (64) Radiation, Inc. (10)

L‘.DI (74)

RDI (74} Radio Corp- ration of America (1il)
RDI {65)

RDI (74) Raytheon Company (12)

RDI (66)

RDI (74) Signetics Corp. (13;

RDI (67)

RDI (74) Siliconix, Inc. (14)

RDI (68)

RDI (74) Sperry Semiconductor (15)
RDI (69)

RDI (74) Sprague Electric Co. (16)
RDI (70}
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Report Source* (cont')

F e P DT

Device Manufacturer (cont')

RDI
RDI

RDI
RDI

RDI
RDI

RDI

RDI
RDI

BLI(26)

(74)
(71)

(74)
(72)

(74)
(73)

(75)

(75)
(65)

Sylvania Electric Products, Inc. (17)

Texas Instruments Incorporated (18)

Transitron Electronic Corp. (19)

Union Carbide Electronics (20)

Westinghouse Electric Corp. (21)

Device User (Equipment Mfgr/Systems Contractors)

Tens

SDI(58)
SDI{59)
SDI(68)
SDI(80)
SDI(84)

L . TR I

DIGIT CODE
Units
0- SDI{05) -0
1~ sDI(91; -1
2- SDI{92) -2
3- SDI(93) -3
4- SDI(94) -4
SDI(95) -5
SDI(96) -6
SDI(97) -7
SDI(98) -8
sSDI(99) -9
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SDI(58)
SDi{91)

i SDI (58)
SDI(92)

SDI (58)
SDI (93)

SDI (58)
SDI (94)

SDI (58)
SDI (95)

SDI (58)
SDI (96)

SDI (58)
SDI(97)

SDI(58)
- SDI(98)

SDI (58)
SDI(99)

SDI(59)
SDI(05)

SDI (59)
SDI(91)

SDI(59)
SDI(92)

SDI (59)
SDI(23)

SDI(59)
. SDI(94)

SDI{59)
SDI1(95)

BLI(27)
BLI (28)
. BLI {29)

Industry Associations (ASTM,

Report Source* (cont')

Device User (cont')

A.C. Electronics (1)

Autonetics (2)

Avco (3)

Bendix (4)

Boeing (5)

Burroughs (6)

General Electric (7)

Honeywell (8)

Martin-Marietta (9)

Motorola

(10)

Norden {11)

Sanders (12)

Sperry Gyroscope (13)

Sylvania (14)

Teledyne (15)

IEEE)

Non-Military Government Agency (other than NASA)
R&D and Test Laboratories {(Includes University Labs.)
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Sponsoring Organization*
BLI(30) Military and Space

BLI(31)
BLI(32)
BLI(33)
BLI{34)
BLI(35)

BLI{36) Device Manufacturer

BLI(37) Device User (Equipment Mfgr/Systems Contractors)
BLI(38) 1Industry Associations (ASTM, IEEE)

BLI(39) Non-Military Government Agency (other than NASA)

BLI{40) R&D and Test Laboratories (Includes University Labs.)

Data Validation*

Air Force
Army
DCD

NASA

Navy

BLI(41) Not Certified

BLI(42) Certified

BLI(43) Activity Mcnitored by Source-Sponsor Representative

BLI(44) Activity Witnessed and Report Countersigned by

Source-~-Sponscr

BLI(45) Countersigned by Responsible Report-Source Official
BLI(46) Facility Approved by Source-Sponsor Representative
BLI(47) Procedure 2pproved by Source-Sponsor

BL1I(48) Test Equipment Procedures Approved by Non-resident
Source-Sponsor Representative

BLI(49) Test Equipment Procedures Approved by Resident
Source-Sponsor Agent
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Repcrt Type*
BLI(50)

BLI(52)
BLI{53)
BLI(54)
BLI(55)
BL I{5¢)
BLI(57)
BLI{58)

BL I(59)

Bibliography

Case Study ORI(80)

Drawings

IITRI Generated Device Description
IITRI Generated Data Summary
Journal Article

Proceedings, Symposia, Conference
R/D Report

Specifications

Survey and Review

BLI{(60) Application

BLI(61l) Available Devices/Circuits/Functions

BLI(62) Equipment

BLI{63) Packaging

BLI(64) Processing

BL I{(65)
BL I( 66)

BLI(67)

Technical Report
Test Data

Vendor

BLI{68) General Catalog

BLI(69) Specific Information

35

L33 :

+i madr el RANDE

BTRING e g,




al - o
— e

"

BLI(70)
BLI(71)
BLI(72)
BLI(73)
BLI(74)
BLI(75)

BLI(76)

Document Format¥

e e —————————"

Audio-Video Tape Recording
Hard Copy Document

Machine Printout

Machine Sensible Format
Microfiche

Microfilm

Slide

File Entry Date

BLI(83)
BLI(84)
BLI(85)
BLI(86)
BLI(87)
BLI({88)
BLI(89)
BLI{90)
BLI(91)
BLI(92)
BLI(93]
BLI(94)

BLI(95)

1968
196°
1970
1971
1972
January
February
March
April
May
June
July

August

36
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File Entry Date (cont')

BLI(96) September
BLI(97) October
BLI(98) November

BLI{99) December
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SDI (00)
SDI(23)

Microelectronic Design and Development

Circujt/Device Theory

SDI(24)
SDI(25)
SDI(26)
sD1(27)
SDI(28)
SDI(29)
SDI(30)
SDI(31)
SDI(32)
SDI(33)
SDI( 34)
SDI(35)
SDI{36)
SDI(37)
SDI(38)
SDI ( 3%)
SDI (40)
SDI (41)
SDI (42)
SD1{43)

SDI (44)

- —

Physical Phenomena

Carrier Diffusion

Carrier Generation

Carrier Injection

Carrier Recombination
Carrier Saturation
Depletion

Electrical Conduction
Electrical Noise Generation
Electron Spin

Enhancement

Faults and Dislocations
Ferroelectricity

Field Effect

Hall Effect

Impurity Diffusion
Inversion and Channeling
Ion Migration

Magnetism

Mechanical Propagation
Negative Resistance/Gunn Effect

Photoconductivity
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Circuit/Device Theory (cont')

Physical Phenomena (cont')

SDI(45)
SDI(46)
SDI(47)
SDI(48)
SDI(49)
SDI(50)

SDI(51)

Pinch Off

Radiation Emission/Electroluminesence
Resonance

Reverse Breakdown

Superconductivity

Thermal Conduction

Thermoelectric Effects

SDI(07) Physical Parameters

SDI(08)
SDI(09)
SDI(10)
Sp1{1l)
SDI(12)
SDI(13)
SDI14)
SDI(15)
SDI{16)
SDI(17)
SDI(18)

SDI(19)

Carrier Ccncentration
Carrier Lifetime
Carrier Mobility
Carrier Velocity
Contact Potential
Diffusion Coefficient
Diffusion Length
Energy Cap

Energy Level

Fermi Level

Heat Capacity

Storage Time
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Circuit/Device Theory (cont')

Physical Parameters (cont')

SDI(20)
SDI(21)

SDI(22)

Thermal Conductivity
Thermal Diffusivity

Work Function

SDI(0l) Chemical Phenomena

SDI(02)
Sp1(03)

SDI(G6)

Compound Formation
Decomposition
Etching WI(20)
Oxidation WI(13)

Polymerization

SDI(53) Metallurgical Phenomena

SDI(54)
SDI(55)
SDI(56)
SDI(57)

Alloying WI(10)
Crystal Growth WI(02)
Fatigue

Shear Modules

Work Hardening

Youag's Modules

5DI(52) Mathematical Modeling
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SDI (60) Circuit/Device Implementation

SDI(61) Breadboarding
SDI(62) Circuit Layout
SDI(63) Computer Aids
SDI1(64) Layout
SDI(65) LSI Interconnecticn Design
SDI(66) Mask Design
SD1(67) Device Geometry
Mask Design SDI(66)
SDI{69) Modification
SDI(70) Testing

Electrical characterization PI (05)

SDI (71) Functional/Circuit Design and Optimization

SDI(72) Computer Analysis
SDI(723) Design Considerations
SDI1I(74) Functional Synthesis
SDI(75) Test Pattern

SDI(76) Tolerances

SDI(77) Trade-Offs
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8.6 Failure Analysis Studies

PI (0l) Failure Aralysis Techniques

PI(02)
PI(03)
PI(04)
PI(05)
PI(06)
PI(07)
Pi{08)
PI(09)
PI(10)
PI{11)
P1(12)
PI(12)
P1(14)
PI{(15)
PI(16)

?(17)

Chemical Analysis

Conventional Microscopic Examination
Dissection and Sectioning

Electrical Characterization

Electron Microprobe

Electron Micrcsceopic Examination
Holographic Examinatjion (use of Holograms)
IR Thermal Mapping

Non-Destructive Evaluation

Photochremic Paints

Photoresponse Mapping

Spectrographic Analysis

Sub-Optical Electrcmagnetic Energization (MNON-IR)
Jltrasonic Inspection

Visual Inspection

X~-Ray Evaluaticn

PI (18) Failure Environment

P1(19)
PI(2C)
PI(21)

PI{22)

Application Tests. Inplant
Epplication Tests, Onsite
Assembly/Instaliation

Field Use
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Failure Environment {cont')

PI(23)
P1(24)
PI(25}

PI(26)

Laboratory Environmental Test
Laboratory Life Test
Post Production Screen/Burn-In

Product Inspection

PI (27) Failure Modes

P1(28)
PI(29)
PI(30)
PI(31)

PI{32)

runctional Degradation

Inspection Specification Deviation
Open Circuit

Package Failure

Short Circuit

PI (33) Failure Stress Domain

PI{34)
DI(35)
P1(39)
PI(37)
P It 38)
PI(39)
P1!40)

PI(41)

Acceleration. Constant
Liguid Immersion
Mechanical Shock

Moisture or Humidity
Noise. Acoustical

Pressure - Gas

Radiation. Electromagnetic

Radiation Exposure (Particle)
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Failure Stress Domain (cont')

PI(42)
PI(43)
PI(44)
P1(45)
P1(46)
P1(47)
PI(48)

Salt Atmosphere/Spray
Sand and Dust
Temperature >102.5°C
Temperature <-42.5°C
Thermal Shock

Vacuwa

Vipration

PI (49) Causes of Failure

PI(50)
PI(51)

Inherent Material Flaws

Misapplication

PI(52) Device Mishandling

PI(53) Erroneous Lead Positioning

P1(54) Overstressed Devices

PI(55)

Pcor Design
Circuit Layout SDI(62)

Device Geometry SDI(67)

PI(56) Process Design

P1{57) Process Equipment Design

PI{60)

Process Errors
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Causes of Failures (cont')

PI(61)

Workmanship Defects

PI(62} Excessive Lead Length

PI(63) Improper Compcilent Alignment

PI(64) Improper Mask Alignment

PI(65) Improper Package Marking

PI(66) Improper Wire Bonding

PI(67) Loose Material in Package

PI{68) Scratches

PI(69) Workmanship Defects NOC

PI (70) Phvsical Defects

PI1(71)
P1(72)
PI(73)
PI(74)
PI(7%)
PI(76)
PI(77)
PI(78)
P1(79)
P1(80)

PI1(81)

Broken Lead
Contaminaticn

Cracked Die

Cracked Package
Crystal Defects
Defective Bond
Diffusion Defects
Epitaxy Defects

Film Thickness Defect
Foreign Material

Improper Etch
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Physicali Defects (cont')

PI(82)
PI(83)
PI(84)
PI(85)
PI(86)
PI(87)

pI(88)

Mask Misalignment
Metallization Discontinuity
Oxidation Defect

Pin Holes in Metallization
Pin Holes in Oxide

Poor Metallization Adhesion

Seal Leak

SDI (78) Failure Phenomena

SDI (79)

SDI (81)
SDI (82)

SDI (83)

5D1 (86)
sp1 (87)
SDI (88)
spI (89)

SDI (90)

carrier Generation Through Radiation
Compound Formation SDI(02)
Crystal Degradation by Radiation
Disappearance of Metallization
Electrolytic Corrosion

Inversion and Charnneling SDI(39)
Ion Migration SD1{40)

Lead Fatigue

Metallurgical Diffusion

Plague Formation

PNPN Latch-Up

Secondary Breakdown
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ORI (89) Corrective Measures

ORI(90)
ORI(91)
ORI(92)
ORI(93)
ORI(94)
GCRI(95)
ORT(96)
ORI(97;
ORI(98)

ORI{(99)

Final Inspection

Inprocess Inspection Procedures
Materials Control
Post-Production Screens

Process Control

Process Equipment Improvement
Process Improvement

Procurement Specification
Quality Assurance Measures

Redesign

SDI (565) Failure Analysis Facilities
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8.7 MWI{00) Fabricatiom Techniques and Equipment

WI(0l) Material Preparation
WI(02) Crystal Growth

WI(03} Purification and Refinement

WI(04) Wafer Preparation

WI(05) Wafer Cutting
WI(08) Wafer Etching
WI(07) Wafer Lapping

WI{08) Wafer Polishing

WI(09) Junction Formation

WI(1G! Alloyving
WI(ll} Diffusion

WI(12) Epitaxy
WI(13) oOxidaticn

Wi(l4) Photolithography

WI(15) Developing
WI(1l6) Exposure
WI{17) Masking
WI(18) Photoresist

WI{1i9) Washing
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WI(20)

WI(21)

WI(22)

WI(390)

Etching

Surface Passivation

Deposition
WI(23) fThick Pilm

WI(24) Metzl Screen

WI{25) Silk Screen
WI(26) Thir Film

WI(27) Sputtering

WI(28) vacuum Deposition

WI(29) vVapor P.zting

Assembly
WI{31) Egreaking (Dicing*)
WI{32) Die Bonding
WI(33) Eutectic Braze
Glass Frit 3K II
Solder GNI (96)

WI(36) Die Bonding NOC

49
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-é Asgsembly (cont')

:§ WI(37) Lead/Terminal Bonding (Wire Bonding*)
;g WI(38) Thermo Compression Bonding

§ Ball TC Bond GNI(93)
B Stitch TC Bond GNI(97)

: Wedge TC Bond GNI{99)

Ultrasonic Boné GNI(98)
WI(35) Scribing

Wi(34) Washing

WI (39) Encapsulation/Package Sealing

Glass-to-Glass Seal BXI(91)
Glass-to-Metal Seal BKI(92)
Molded BKI(93)

Seam Weld BKI(94)

Wl '20, Lead Attachment Processes and Equipment (External Leads)
WwI{5]) Cold Welding

Resistance Weld GNI(95)
; Soldered GNI(89)

WI(52) Lead Attachment Processes and Equipment NOC
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WI (55) Process Control Techniques

WI(56) Beveling

WI(57) Deposition Rate Monitoring
WI(58}) Probing

WI{59) Residual Gas Analysis

Wi(60) Use of Test Patterns

WI (53) Process Effectiveness

WI(54) vYield

WI (61) MOS Processes MNOC




8.8 Specifications (Content Descriptors)

WI (75) Data System Specifications

WI (76) Equipment System Level Specifications

WI (77) Material Control (RAW) Specifications

WI (78) Packaging and Delivery Specifications

3

(79) Process Control Specifications

WI (80) Quality Assurance Specifications

WI(8l) Gnvernment Agency QA Specifications
WI(82) Quality Control Manuals
WI(83) Reliability and Environmental Test Methods

WI(84) User Proprietary Screening and Burn-In
Specifications

WI(85) Vender QA Plans and Specifications
(Performance Spec)

WI(86' Vendor Screening and Burn-In Specifications
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8.9 ORI (00)

Reliability Technology

ORI (0l) General Methodoloqgv

ORI (02) Prediction and Modeling

ORI (03) Test Techniques and Procedures

ORI(04)
ORI (05)
OR’ (06)
ORI(07}
ORI(08)
ORI (09)
ORI(10j
ORI(11)
ORI(12)
ORI (13)

ORI(14)

Accelerated Testing

Agree Test

Atmospheric Stress Testing
Burn-In Procedures
Mechanical Stress Testing
Operating Tests

Radiation Environments
Screening Procedures

Step Stress Testing
Thermal Stress Testing

Test Techniques and Procedures NOC

ORI (153) Statistical Tools

ORI(16)
ORI(17)
QRI(18)

ORI (19)

Acceleration Factors
Attributes Data Anzlysis
Design of Experiments
Exponential Distripution
Machine Processing
Variables Data Analysais

Weibull Analysais
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ORI (23) Data Collection and Reduction

ORI(24) Automated Systems
ORI(25) Data Merging

ORI(26) Manual Systems

ORI (27) Facilities
ORI(28) Inspection
ORI(29) Performance Measurement

ORI(30) Reliability and Environmental Test

54
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8.16 Y(00)

Part Level Data

Test Type*

¥I(02)
YI(03)

Developmental (Experimental*) BKI(96)
Performance

Quality Assurance (Device Test Oriented)

¥I1(04) Burn-In Test

Y1(05) Lot Acceptance

YI(06) Product Line Audit

YI(07) Qualification (Procurement)

Reliability Demonstration ORI{(71)

YI(09) Screening (Processing Contrclt)

Y 1(10)

Special Reliabkility Study

Specification Reference*

YI(11)
YI(12)
YI(13)
YI(14)
YI(15)
YI(16)
YI(17)
YI(18)
Y I1(19)

MIL-M-23700
MIL-S-19500
MIL-STD-202
MIL-STD-750
NASA

R2DC Spec. #2867
User Procurement
Vendor

Special Military
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YI (26) Operational Static Life Test

YI(27)
Y1(28)
Y1(29)
Y1(30)
TI{31}
YI1(32)
YI{33)
YI(34)

Y1(35)

<-82.5°C

-82.5°C to <-42.5°C
~42.5°C to <21°C
21°C to <31°C

31°C to <102.5°C
102 5°C to <152.5°C
152.5°C to <202.5°C
202.5°C to <302.5°cC
2302.5°C

Operational Static Test Supply Voltage

YI(36)
YI(37)
YI(38)
Y I(39)

<95% Rated
95% to <105% Rated
105% to <155% Rated

2155% Rated

Orerational Static Test Load Power

Y 1(40)
YI(41)
YI(42)
YI(43)

<95% Rated
95% to <105% Rated
105% to <155% Rated
>155% Rated
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Storage Life Test Temperature

YI(44)
YI(45)
YI(46)
Y1(47)
YI(48)

Y1(49)

<21e°C

21°C to <102.5°C
102.5°C to <152.5°C
152.5°C to <202.5°C
202.5°C to <30z.5°C

>302.5°C

YI (50) Intermittent Life Test

Intermittent Stress Domain*

. YI(51)
YI(52)
YI(53)
YI(54)
YI(55)

Current
Power
Temperature
Voltage

Combination with Environment Stresses

Intermittent L.ife Test Temperature

YI(56)
YI(57)
YI(58)
YI(59)

YI(69)

<-82.5°C

-82.5°C to <-42.5°C
-42.5°C to <21°C
21°C to <31e°cC

31°C to <102.5°C
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Intermittent Life Test Temperature (cont')

YI(61l) 102.5°C to <152.5°C
YI(62) 152.5°C to <202.5°C
YI(63) 202.5°C to <202.5°C
Y1(64} 2302.5°C
Intermittent Life Test Supply Voltage
YI{65) <95% Rated
YI(66) 95% to <105% Rated
YI{67) 105% to <155% Rated
YI(638) >155% Rated
Intermittent Life Test Load Power
YI(69) <95% Rated
YI(70) 95% tc <105% Rated
YI{71) 105% to <155% Rated
YI(72) >155% Rated

YI (73) Step Stress Test

Step Stress Test Domain*

YI(74)
YI(75)
Y1(76)

Atmospheric Environments

Current

High Temperature
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Step Stress Test Domain* ‘contt)

YI(77)
vI(78)
YI(79)
YI1(80)
YI(81)

Mechanical Environments
Power

Thermal Environments
Voltage

Combination

Step Stress Test Maximum Temperature

Yi(e?2)
vI{e3s)
YI(84)
YI{85)
YI(86)

<21°C

21°C to <102.5°C
102.5°C to <202.5°C
202.5°C to £302.5°C
2302.5°C

YI (87) Accelerated Life Test

Accelerated Life Test Domain*

YI(88)
YI(89)
YI(90)
YI(91)
Y£(92)
YI(93)
YI(94)

YI(95)

Atmospheric Environments
Current

High Temperature
Mechanical Environments
Power

Thermal Environments
Voltage

Combination
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Accelerated Life Test Maximum Temperature*

GYI(00)
GYI(01)
CYI(02)
GY1{03)

GYI(04)

<21°C

21°C to <102.5°C
102.5°C to <202.5°C
202.5°C to <302.5°C

>302.5¢°C

GYI (05) Operational Dynamic Life Test

Operational Dynamic Test Maximum Temperature

GYI(06)
GY1{07)
GYI{08)
GYI{09)
GYI(10)
GYI(1l)
GYI(12)
GYI{(13)

GYI(14)

<-82.5°C

-82.5°C to <-42.5°C
-42.5°C to <21°C
21°C to <31°C

31°C to <102.5°C
102.5°C to <152,5°C
152.5°C to <202.5°C
202.5°C to <302.5°C
2302.5¢°C

Operational Dynamic Maximum Supply Voltage

GrI(15)
GYI(16)
GYI(17)

GYI(18)

<95% Rated
95% to <105% Rated
105% to <155% Rated
>155% Rated

60

- e




Operational Dynamic Maximum Load Power

H . GYI(19) <95% Rated
GYI(20) 95% to <105% Rated
GYI(21) 105% to <155% Rated

GYI{(22) >155% Rated

Agree Test OR I{ 05)

GYI (24) Environmental Condition

GYI(25) Acoustic Noise
GYI(26) Constant Acceleration (Centrifuge¥*)
GY1(27) Electromagnetic and Particle Radiation
GYI(28) Humidity
GY1(29) Immersion
GYI(30) Low Barometric Pressure
. GY1(31l) Mechanical Shock
GYI(32) Moisture Resistance
. GYi{33) RF Interference
’ Salt Atmosphere/Spray PI(42)
GYI(36) Soldering Heat

GYI(37) Temperature Cycling

H
5
H
-4
g
5

GY71(38) Terminal Strength (Lead Pull)

Thermal Shock PI{46j
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Environmental Condition {cont')

GYI(40)
GYI{41)

GYI(42)

Vibration, Fatique
Vibration, Random

Vibration, Variable Frequency

GYI (43) Test Results

GYI(45)
GYI(46)
GYi(47)
GYI(48)
GYI(49)

GYI(50)

Acceleration Factors ORI(16)
Attributes, Summary

Failure Analysis Results
Performance Curves

Raw Variables Data

Reliability Attributes Summary

variables Analysis Summaries
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8.11 Applications

CRI (35) Application Environmernt

ORI(36)} Aircraft Environment

ORI(327) Airborne Manned
ORI(38) Airborne Unmanned
ORI(3%) Greound Checkout

ORI(40) Ground Environment

ORI(41) Ground Fixed
ORI(42) round Laboratory
ORT(43) Ground Mobile
OR1(44) round Portable

ORI(45) Missile Environment

ORI(46) Ground Checkout
ORI1{47) Launch and Flight

ORI(48) Shipboard Environment

ORI(49) Shipboard Submarine
ORI(50) Shipboard Surface

CRI(51) Spacecraft Environment

ORI(52) Ground Checkout
ORI(53) Satellite Launch
ORI(54) Satellite Orbit (Flight)

ORI(55) Unspecified Environment
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Equipment Class*

OR I(56)
ORI(57)
ORI(58)
ORI(59)
ORI(60)
ORI(61])
ORI(62)
ORI(63)
ORI(64)

OR I{65)

Combinaticn and NOC

Communications

Computation (Digital Processers)

Control

Instrumentation and Display

Navigation

Power (Power Supplies)

Radar

Signal Processing (Buffers, Convertors, Amplifiers)

Unspecified Equipment Class

Application Statusk

ORI(67)
OR I( 68)
OR I(€9)
OR I(70)

OR I(71)

Developmental BKI(96)

Factory Checkout

Field Operations

Field Testing (e.g. Category II and III)
Fioduction Test and Inspection

Reliability Demonstration
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ORI (72) Reliability Data

ORI(73)
ORI(74)
ORI(75)
ORI(76)
ORI(77)

ORI(78)

Application Stress and Parts
Failure Modes

Failure Rate Statistics
Malfunction Reports

Test Reports

Reliability Data NOC

Counts

ORI (79) Application Design Techniques and Considerations

ORI(80)
ORI(81)
ORI(82)
ORI1(83)
ORI{(84)
ORI(85)

ORI(86)

Case Study

Comparison with Discrete
Economic Factors
Environmental

Equipment Applicaticn
Packaging

System Application

ORI (87) Vendor Application Notes
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8.12 Other NOC

(Do not set up Termatrex cards in this group until information
is available)

Value Engineering

Systems Effectiveness

Availability

Information Systems

Economics

Maintainability
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9.0 ALPHABETICAL TERM LIST

Ve B e S RATAL AR

R )

The alphabetical term list includes all the concept terms
Asterisk (*) terms are not repre-

The Termatrex code is given for all

The major categories into

of the structured term list.
sented on Termatrex cards.

terms represented by Termatrex cards.
which these terms are organized will be represented as follows:

8.1

8.10
8.11

3
§
{
”
¥
H
H

IO

Generic Class Descriptors
Manufacturer Descriptors

Item Descriptors

Document Descriptors

Microelectronic Design and Development
Failure Analysis Studies

Fabrication Techniques and Equipment
Specifications

Reliability Technology

Part Level Data

Applications

8.12 Other

Category numbers listed above refer to Section 8.0.

P.O., Terms

Accelerated Life Test-Maximum Temperature

requires that these terms be con-
sidered for indexing wherever applicable; for example, an
accelerated life test - maximum temperature of <21°C should be
indexed and coded as

<21°C

Accelerated Life Test

Part Level Data

sented by Termatrex cards.
are represented by Termatrex cards.
each of the terms listed following "see" to determine how the

GYI (00)
YI (87) P.O.
Y1 _(o0) [p.o,

“See" terms such as Accelerated Life Test Domain* are not repre-
the concepts they encompass
It is necessary to review

However,
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concept is handled in the system. For example, Accelerated Life
Test Domain*

See: Atmospheric Environments - Accelerated Life
Test Domain YI (88)
Current - Accelerated Life Test Domain YI (89)
High Temperature - Accelerated Life Test
Domain YI (90)
Mechanical Environments - Accelerated Life Test
Domain  YI (91)
Power - Accelerated Life Test Domain YI (92)
Thermal Environments -~ Accelerated Life Test
Domain  YI (93)
Voltage - Accelerated Life Test Domain  YI (94)
Combination - Accelerated Life Test Domain  YI (95!
"See" terms also covers common synonyms and near-synonyms identi-
fied in the alphabetical listing. Actual concept terms used for

this system are identified; for example, Active Substrate IC*
see Composite IC, NOC RDI {00).

Includes: Application Environment is represented by a Termatrex
card. Concepts covered by this are listed as includes: - - - To
locate additional concept breakdowns it is necessary to locate
these terms in the listing Application Environment ORI (35)
Includes:
-—————3 Aircraft Environment ORI (36)
Ground Environment ORI (40)

Missile Environment ORI (45)

yAircraft Environment ORI (36)
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Includes:
Airborne Manned ORI (37)
Airborne Unmanned ORI (38)
Ground Checkout ORI (39)
Considered under: indicates higher concept to which the concept

is related; i.e., Aircraft Environment ORI (36) cons:icred under
A_plications BLI (60).

Digit Coding: Digit coding has been used to conserve the number
of cards used by the system. Digit coding has been used for
Manufacturer's Names. Part Numbers, Report Dates, Nevice Manu-
facturers and Device Users. Explanation of the use cf this
coding is to be found in Section 2.4.2. An example of the use
of this coding follows: AC Electronics - code #01: Termatrex
cards SD I (58), SDI (91),.

69

e - s R CSRNGG LTS ) ‘1“}5@ .




r

D S AL ek O EAR I v i S o ~

Alphabetical Term List

Accelerated Life Test Y 1(87) §jo P.O. Part Level Data Y T{00)

Inciudes:
Accelerated Life Test Domain*
Accelerated Life Test Max:mum
Temperature
Accelerated Life Test 7./ P.0. Accelerated Life Test Y 1(87)
Domain*
P.O. Part Level Data Y I(00)
See:
Atmospheric Environments Y I{(88)
Current ( I(89)
High Temperature Y I(90)
Mechanical Environments Y I(91)
Power Y 1(92)
Thermal Environments Y I(93)
Voltage Y I(94)
Combination Y I(95)
Accelerated Life Test T./0 P.O. Accelerated Life Test Y I(87)

Maximum Temperature
P.0O. Part Level Data Y I(00)

GY I(00) <21°C

GY 1(01) 21°C to «£102.5°C
GY I(02}) 102.%°C to < 202.5°C
GY 1(0Q3) 202.5°C to < 302.5°C

GY 1(04) 2>302.5°C

*Concept not represented by a Termatrex Card.
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Accelerated Test- OR 1{04) ¥.7 P.O. Test Techniques and Procedures
1ng OR 1(03)
P.O. Reliability Technology OR I(00)
g’ Acceleration, Con- P I(34) S.p P.O. Fallure Stress Domain P I(33}
- stant
& P.0O. Failure Analysis Studies P I1(00)
14 . )
) g Acceleration Fac- OR 1(16) &) 7..£ P.O. Test Results GY I35}
tors
i P.O. Part lLevel Data Y I(00)
% b) #7 P.O. Statistical Tools OR 1(15)
P.C. Reliability Technology OR I1(00)
>r neither
A.C. Electronics Sh 1{58) 2 P.0. Device User BL I{26)
(01} SD I{91)
Considered under Report Source*
Acoustic iolse GY i(25) F.16 P.0. Environmental Condition GY 1{24)
. P.O. Part Level Data Y 1(00)
Acoustical Trans-  GN 1(49) 53 P.0O. Spec:al Active Devices HOC
ducer GN 1(48)
P.0. Circuit Component GN I(00)
Considered under MEL Device Element
Descriptor*
Active Substrite See Composite IC, NOC
ic*
Activity Moni- BL 1{43) ¥ Considered under Data Valigdat:ion*
tored Ly Source-
Sponsor Repre-
sentative
ActiIvVity Wit-— BL [(44) I 4 Considered under Data Validation*
~~.sed and Re-
port Counter-
.'aned by
0 1L Ce-Snonsor
. taent
A/ Converter Br. 1(50) 7 F.O. Circuit Functions BK 1{(49}
Adlers #K 1(51) 73 P.O. Circuit Functions BK 1(49)
71
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Agree Test

Air

Alrborne Manned

Airborne Uninanned

Awrcraft Environ-
ment

Air Dielectric

Air Force

ALr Force

OR

OKR

BL

BL

I1(0S) &) 7./c

b)

I11(09)

1(37)

1(38)

I{36)

1(20)

I(31)

7.9

.3

t A7

- A7,

¥4

7.4

72
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P.O. Part Level Data Y I(00)

P.O. Test Techniques and Procedures
OR I(03)

P.0. Reliability Technology OR 1(00)

P.O. Dielectrics and Insulating
Materials BK II(08)

Considered under Functional Elements*

P.O, Device Element Materials
BK II(26)

P.O. Aircraft Environment OR I(36)
P.0O. Application Environment OR 1(35)
Considered under Applications
P.O. Aircraft Environment OR I1(36)
P.O. Application Environment OR I(35)
Considered under Applications
P.O. Application Environment OR I(35)
Considered under Applications
Includes:

Airborne Manned OR 1(37)

Airborne Unmanned OR I(38)

Ground Checkout OR I(39)
See Dielectric, Atir
P.O. M:ilitary and 3pace BL I(19)
Considered under Report Source*
P.O. Military and Space BL I(30}

Considered under Sponsoring Organiza-
tion*
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Alloy Junction GN I(53) ¥3  considered under Circuit Component i
Regions*

not

Considered under MEL Device Element
Descriptor*

Alloyling w I(10) a) ¥3 p.o. Metallurg:ical Phenomena SD T(53)
P.O. Circuit/Device Theory SD 1(00)

b) %7 P.C. Junction Formation W I(09)

ar Mot EDLT AR A TRt vae

P.0. Fabrication Techniques and
Equipment W I(G0)

Alumina BK II(47) a) ¥ 3 P.0. Dielectrics and Insulating
Materials BK I1I1(08)

Considered under Functional Elements?

P.O. Device Element Materlals
BK II(26)

b) V-3 P.u. Substrate Materials BK 11(46)

Considered under Non-Functional
. Elements*

P.0. Device Element Materials
Bk II(26)

Aluminum BR 11(19) 5.3 p.o. Dcpant Materials BK 11(18)
Considered under Functional Elements*

P.0. Device Element Materials
B I1{(26"

P,O. Aluminum (All) GY I1(80)

Aluminun BK 1£{01) ¥.3 p.0. Circuit Metallization Materials
- BK II(00)

Constidered umder Functional Elements*

P.0. Device Element terials
BK I1(26)

P.O. Aluminum (All) Y 1(80)
Alupiinn Br 11{28) ¥ 3 p.Oo. Wire Msterials BY 11(27)

Zonsidered under Functional Element-,*




Aluminum (cont'd)

Aluminum

Aluminun (All)

Aluminun-to-
Alumipun, Direct

Alumlnum-to~
Aluminum, wire
bond

Amelco Semicon-
ductor {01)

Amperex Elec-
tronmic Corp.
(02)

Amplifier*

Aanalog*

WND Gate (AND/UR
Gate*)

AND/OR Gate*

Anode

e n o ——————————— X

BK II(65)

GY 1(80)

RD 1(27)

RD 1(28)

RD 1(83)

RD I(65)

RD I(83)
RD 1(66)

BK 1(52)

GN I(54)

al

b)

al

b)

53

33
v

7./

LIS
S«

TR
74

)

v3

74

P.0O. Device Element Material
BK II(26)
P.O. Aluminum (All) GY I(80)

P.0O. Packige Terminal] Material
BK 11(64)

Considered under Non-Functional
Elements?

F.O. Device Element Materials
BK 1I(26)

P.O. Aluminum (All) GY I1{80)
Unqualified terms

P.O. Interconnection System RD 1(28)

P.O. Interconnection System RD I(26}

Considered under Manufacturer
P.O. Device Manuf{ ~turer BL I(25)
Considered under Report Source*
Considered under Manufacturer
P.O. Device Manufacturer BK I{25)
Considered under Report Source*

See Audio or Differential, or RF-IF
or Video, or IF, or RF, or Opera-
tional or Power or Servo Amplifier

See Linear

P.O. Circuit Functions BK 1(49)

See AND Gate

Considered under Circuit Component
Regicns*

Considered under MEL Device Element
Descriptor*
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Applications)

Application, Design OR 1(79)
Techniques and
Cor«iderations

Application Environ- OR 1(35)
ment

Applications

- -

Antimony BK II{20) J.3 P.0. Lopant Materials BK II(I8)
Considered under Functional Elements*®
P.O. Sevice Elewenl Molerial.
N BK IT1(26)
Application L, 1(60) ¥.4 P.0o. Survey and Review BL I(59)

Considered under Report Typa*
¥ 1/ Considered under wpplications
Incluges:
Case Study OR I(80C)
Comparison with Discrete CR I{81)
Economic Factors OR I(82)
Environmental OR I1(83)
Equipment Application OR I(84)
Packagina OR 1(85)
System Application OR I(86)
7:4 Considered under 3ipplications
Includes:
Aircraft Environment OR 1(36)
Ground Environment OR I(40)
Missile Environment OR I1{45)
Shipboard Environment OR 1(48)
Spacecraft Environment OR I{51)
Unspecified Environment OR I1(55)
3.7/ Includes:

Application Design Technigques and
Considerations OR I(79)

Applicacion Environment OR I(35)

Application Status*

75

“d4

—prg

s | raar

L T T s R AP

e

vkl s

i te . ‘Q%&;&;“é—c Py

k. ——— S C—— [P [— - . - b e r—— ta m et ek e — —— s — . —— A e




RGN0 o oany o ais T

= O T Ty

Applications (cont'd) Sguipment Class*

Reliability Data OR 1(72)
Vendor Application Notes OR 1(87)
Application Status* §- 11 considered under Applications
See:
Developmental BK I(96)
Factory Checkout OR I(§7)
Field Operations OR I{68)

Field Testing (e.g. Category II &
T1I) OR I(69)

Production Test and Iaspection
OR I(70)

Reliability Demonstration OCR I(71}
Application Stress OR 1(73) %.7/ P.O. Reliability Data OR 1(72)

and Parts Count
Considered under Applications

aApplication Tests, P I(19) ¥.f ¥©.0. Failure Environment P I1{(18)
Inplant
P.0O. Failure Analysis Studies P I(JV)
Application Tests, P 1(20) %,4¢ P.0. Failure Environment P 1{18)
Gnsite

P.O. Failure Analysis Studies P I{00)

arithmetic Functional RD I(43) §./ Considered under Circuit Complexity*
Un:t
Army BL I(21) ¥, 3 P.O. Military and Space BL I(19)

L VT .

Considered under Report Source*

Army BL I(32) ¥, P.O. Military and Space BL 1(30)
Considered uncder Sponsoring Organiza-
tion*
Arsenic BK IIt{21) 2.3 P.O. Dopant Materials BK 1I(18)

Considered under Functional Elements*

P.0. Device Element Mater:ials
BK I1{26}

Assembly W 1(30) 4.7 ¥.0. Fabrication Techniques and
Equipment W 1(00)
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Assemkly (cont‘®d) Includes:
Breaking (dicing*) W I1{31)
Die Bonding W I(32)
Lead/Terminal Bonding W I(37)

Scribing W I(35)

Washing W I(34)

Assembly/Installa- P I(21) 3:V P.0. Fallure Environment P I(18)
tion
P.O. Fajlure Analysis Studies P I(00)

“
13
*
¥
}

Astable Multivi- BK I(53) § 3 P.0. Circuit Functions BK I(49)
brator

Atmospheric En- Y I1(88) ¥./¢ Considered under Accelerated Life Test
vironments Domain*

P.0O. Accelerated Life Test Y I(87)
P.0O. Part Level Data Y 1(00)

Atmospheric En- Y £(74) J.16  Counsidered under Step Stress Test
vironments Domain*

P.O. Step Stress Test Y I(73)
P.O. Part Level Data Y I(CO)

Atmospheri1c Stress OR [(06) ¥.9Y p.o. Test Techniques and Procedures
Testing OR I(C3)

P.0O. Reliabilaty Technology OR I(CO}

Attributes Data OR I(17) 3:7 P.O. Statistical Tools OR I(15}
anr'yses
P.O. Reliability Technology OR I(00)

Attributes, GY I(45) Y./¢ P.O, Test Results GY I(43)
sSunnary
P.O. Part level Data Y I1(09)

“o oo Amplifier RD I{44) a) ./ Considered under Circuit Complexity*
b) -] P.O. Circu:it Functions B8X I(49)
Ausio-Video Tape BL 1(7Q) T. 4 considered under Document Format*
Recording
. sutomated Systems OR 1(24) 7;7 pég.'?§§? Collection and Reduction

P.O. Reliability Technology OR ({00}
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dutonetics (02)

Available Devices/
Circuits/ Func-
tions

Availabailaity*

Avalanche Diode

Avco (03)

Ball TC tond

Bandwidth

Base

Beam Leagd*
Beam Lead

Pendix (03%)

Ueveling

SD
SD

BL

GN

3D
SD

GN

GY
GR

RD

SD
SD

1(58)
1(92)

1(61)

1(31)

1(38)
1(93;

1(93)

1(87)

1{55)

1(94)

1{58)
1(94)

W 1(55)

¥4

T4

¥.rR
Y.3

7.+

a) 4.7

b) 1.3
t'a
53

5/
7.3

1.4

7

P.O. Device User BL I(26)
Considered under Report Source*
P.O. Survey and Review BL I(59)
Considered under Report Type*
Other NOC

P.O. Diode GN 1(30)

P.O. Circuit Component GN I(00}

Considered under MEL Device Element
Descriptor?*

P.O. Device User BL I{26)
Considered under Report Source*

P.0O. Thermo Compression Bonding
W 1{38)

P.0. Lead/Terminals Bonding W I{37)
P.O. Assembly W I(30)

P.O. Fabrication Techniques and
Equipment W I(00)

P.O. Lead/Terminal Bond Mode GN I(92)
P.O. Circuit Parameters GY I(86)

Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptors®*

See Melectric, air

P.O. Internal Connection Mode RD 1(93)
P.O. Device User BL 1(26)

Considered under Report Source*

P.0O. Process Control Techniques
W I(55)

P.0O. Fabrication Technmique and
Equipment W I(00)
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Bikliography BL I(50) ¥, 4 Considercd under Report Type*
Bipolar Transistors GN I(10) 3 P.0. Trarsistors GN I(09)

P.O. Circuirt Component GN I{00)

* Considered under ME. Device Element
Descriptors*
Bistable Multi- BK 1(54) Y3 P.O. Circuit Funct:ion BK 1(49)
. vibrator
Boeing (05) 3D 1(58) 7 4 Device User BL 1(26)
5D I(95)
Considered under Report Source*
Bonding See Lead/Terminal Bonding or Die
Bonding
Boron BK 11(22) § 3 P.O. bopant Materi2ls Bk I1(18)

Considered under Functional Elements*

P.0O. Device Element Mater:ials
BK II(26)

Breaking (Dicing*) W I(31) P.O. Assembly W I1(30)
7

P.0O. Fabrication Techniques and
Equipment W I(00)

Broken .ead P I{(71) 7. ¢ P.O. Physical Defects P 1(70)

P.0O. Pailure Analysis Studies P I(00)

Preadboarding SD 1(61) ¥ 5 F.0. Circuit/Device lmplementat:on
SD 1(60)

Bulk befect* See Crystal, Epitaxy, and/or
Diffusion Defects

Bunker-Ramo RD 1(83) a) g 2 Considered under Manufacturer

Corp. (03) Rv I(67)

b) 7.4 P.O. Device Manufacturer BL [(25)
Considered under Report Source*

“urred lLAayer GN 1(5¢) 3f5 Considered under Circuirt Component
Regions*

Considered under MEL Device Element
Descriptor*

urn-fp brocegures  OR 1(97) 8f7 P.Q. Test Techniques ana Procedures
. OR 1{(03)

P.O. Reliability Techniques OR I{00)

79
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Burn-In Spec

Burn-In Tes*

Surzoughs {06)

Can, Hermetically
Sealed

Capacltance

Capacitors

Carrier Concentra-
tion

Carrier Diffusion

Carrier Ceneration

carrier Generaticn
through Radia-
tion

Carrier Injectiron

e ————— i~ —

Y 1(04)

Sb
SD

RD

GY

SD

SD

SD

1(58)
1(96)

1(52)

1(94)
1(24)

1(08)

1(79)

1(26)

g ¢

7.4

b o

2

-

T.5
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See Quality Assurance Specs

P.O. Quality Assurance Y 1(03)
Considered under Test Type*
P.O. Part Level Data Y I(00)
P.O. Device User BL I(26)

Considered under Report Source*

Constidered under Package Configura-
tion*

P.O. Device Parameters GY 1(23)
P.O. Circuit Component GN 1{00)

Considered under MEL Device Element
Descriptor*

Includes:
Diffused Junction GN I(25)
Discrete Capacitor GN 1(25)
Film GN I(27)
MCS GN 1(28)
Variable GN 1(29)
P.O. Physical Parameters SD 1(07)
P.0O. Circuat/Device Theory SD 1{00)
P.0O. Physical Phenomena SD 1(23)
P.C. Circuit/Device Theory SD I(00)
P.O. Physical Phenomena SD I(23)
P.O. Circuit/Device Theory SD 1(00)
P.O. Fairlure Phenomena SD I(78)
P.O. Fallure Analysis Studies P I(00)
P.O. Physical Phenomena SD I1(23)

P.0O. Circuit/bevice Theory SD 1(09)

Cle ik rmAdAY N Wb v w0 s



Carrier Lifetime SD I(09) ys P.O. physical Parameters SD I(07)
P.O. Circuit/bDevice Theory SD I(00}
carrier Mobility SD 1(10) Y5 P.O. Physical Parameters Sb I(07}

: P.0. Circuit/Device Theory SD 1(00)

. carrier Recombina- 3D 1(27) £5 P.O. Physical Phenomena SD 1(23)
tion

U

P.0. Circuit/Device Theory S I1{(93)
Carrier Saturasion SD [(28) Y5 P.O. Physical Phenomena SD I(23)

P.O0. Circuirt/bevice Theory SD I(00)
Carrier Velocity Sb 1(11) 77 P.O. Physical Parameters ol i{37)}

P.0O. Circurt/Device Theory 3Sb L{uu)
Cas¢ Study OR 1(80) a) J.4 Considered under Report Type*

b) g4 P.O. Application Design Technmiques
and Considerations OR I{(79)

Considered under Applications

hode GN I(57)

o
-

a Considered under Circuit Component

Regions*

=\
(<N

Considered under MEL Device -Element
Descriptor* I

Causes of Failure P I(49) 94 P.O. Failure Analysis Studies P 1(00)
Includes:
Inherent Material Flaws P 1{(59)
41sapplication P I(S1)
Poor Design P I(55)
Process Errors P 1(60)
Wocskmanship Defects P I(ol)
Ceramic Inelectric See Dielectric, Ceramic
ceramic rlat Pack 3ee *lat Pach, Ceramic

Ceramics (iL1) GY 1(81) J3 VUnqual:fied terms

81
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Ceramics BK II(48)
Ceramics RD 1(88)
Cermets & Glazes 8K II(21)
(all composi-
tions)
Certification, High
Reliability
Certified BL 1(42)
Channel GN 1(58)
Checkout
Chem. Analysis P I1(02)

Chemical Phenomena SD I(01)

. — e s e o -

Iy

t ]

b A4

7 4
7.3

82

P.O. Substrate Materials BK I1(46)

Consicdered under Non-Functional
Materials*

P.O. Device Element Material BK [If]}%)
P.O. Ceramics (All) GY 1(81)

P.O. Package Material (Primary)
RD 1(87)

Considered under Non-Functional
Materials®*

P.O. Device Element Material BK II{26)
P.O. Ceramics (All) GY I(81)
P.C, Materials NOC BK II(13)
Considered under Functional Elements?*

P.O. Device Element Materials
BK II(26)

Sev High Reliabil:ity Certification

Considered under Data Validation*

Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptor*

See Ground, Aircraft, Missile or
Spacecraft Checkout

P.0O. Failure Analysis Techniques
p 1(01)

P.O. Feirlure Analysis Studies
P 1(00)

P.O. Circuit/Device Theory SD I(00)
Includes:
SD 1{(02)

Compound rormation

Decomposition SD I{(03)




Chemical Phenomena
{cont'qd)

Chromium

Circuit Complexity*

Circurt Component

BK 1I1(02)

GN 1(00)

¥, 3

L Y]

T3
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Includes (cont'd)
Etching W I(20}

Oxidation W I(13)

Polymerization SD I1(06)

P.O. Circult Metallization Materials
BK I1(00)

Considered under Functional Elements*

P.O. Device Element Materials
BK 11(26)

See:

Arithmetic Functional Unmit
RD I(43)

Audic Amplifier RD I(44)

Differential Amplifier RD I(45)
Gate (lLogic Gate) KD I(46)
Multivibrator RD I(47)
RF-IF Amplifier RD I(48)
Storage Element RD I(49)

Video (wideband) ampi:ifier
RD T1(50)

Special NOC RD I(51)

Considered under MEL Device Element
Descriptors*

Includes:
Capacitors GN I(24)

Dinde GN I(30)

iscrete Microcomponent GN I{(52)

Distributed Passive Devices
GN I{37)
Inductor GN I(40)

PNPN Devices GN I(01)

seert Lol v

rd e enda




Circuit Component Includes (cont'd)
{cont'qd)
Resistors GN I(42)

Transistors GN I(09)

Special Active Devices NOC

GN 1(48)
Circuit Component ¥.3 considered under MEL Device Element
Regions* Descriptor*

See:
Alloy Junction GN I(53)
Anode GN I(54)
Base GN I(5S)
Buried Layer GN I(56)
Cathode GN I(57)

Channel GN I(58)

Collector GN I(59)
; Contact Area GN I(60)
{ Crossover GN I{6l)
Diffused Junction GN I(25)
: Drain GN I(63)
i Electrodes GN I(64)
; Emitter GN 1(65)
| Epitaxial Junction GN I(66)
Epitaxial Layer GN I{67)
Gate (IGFET Type) GN I(68)
) Isolation Regior GN I(69)
Plarar Junction GN I(70)
Source (FET) GN I(71}

Terminals GN I(72)

84
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Circuit/Device SD 1(60) F.5 1ncludes:
Implementat.ion
Breadboarding SD I(6l)
) Circuit Layout SD 1(62)

Computer Aids SD I(63)

Device Geometry SD I(67)

Mask Design SD I(66)

bl

Modification SD I(69)

§ Testing SD I(70)
: Circuit/Device SD 1(00) % 7 Includes:
Theory

: Chemical Phenomena SD I(01)

? Mathematical Modeling SD I(52)

% Metallurgical Phenomena SD I(53)

% . Physical Parameters SD I(07)

é Physical Phenomena SD I(23)

: Circuit Funct 1w BK I(49) 7.2  1includes:

] &/D Converter BK I{59)
Adders BK I(51)

: AND Gate (AND/OR Gate*) BK I{52)
Astable Multivibrators BK I(53)

: Audio Amplifier RD I(44)
Biscable Multivibrator BK I(34)

; Counters BK 1(55)

{ D/A Converter BK I(56)

. Differential Amplifier RD I(45)

: . Gate Expanders Bk 1(57)

; 1F amplifier Bk I1(58)

3 . Magnetic Film Storage Elements

BK I(59)

o W s —— A
Ny b "*ﬂ-k@:}’é‘p‘,&*"ﬁ;
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Circuit Metalliza-
tion Materials
(cont'q)

Circuirt Metalliza-~ BK II{07)
tion Materials NOC

Circuit Parameters GY [(86)

Classified BL I(13)

CML (ECL*, MECL*, RD I(14)
ECCSL*)

Cold Welding W I(51)

Collector CN I(59)

g4

7.3

54

b

v.7

73

86

Includes (cont'ad}
Silver BK II{06)

Ci.cuit Metallization Material
NOC BK 1I1(07)

P.0O. Circuit Metallization Materials
BK I1(00)

Considered under Functional Elements*

P.5. Device Element Materials
BK II(26)

Includes:
Bandwidth GY 1(87)

Ceommon Mode Re)jection Ratio
GY 1(88)

Gain GY I(89)

Noise Figure GY I(90)
Noise Margin GY I(91)
Power Dissipation GY I(92)

Considered under Report Security
Classification*

Includes:
Confidential BL I(14)
Secret BL I(15)

Limited BL I(17) and/or
Proprietary Information 8L I(18)

P.0. Digital Logic RD I(13)
Considered under Operational Type*

P.0. Lead Attachment Processes and
Equipment W I(50)

P.C. Fabrication Techniques and
Equipment W I(00)

Considered under Circuit Component
Regions®

Considered under MEL Device Element
Descriptor*
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Circulrt Functions Includes (cont'd)

(cont'd)
Molecular Electronic Function
BK I(60)
) Monostable Multivibrators BK 1(61)
NanD Gate (NAND/NOR Gate*) Bn I(62)
: NOR Gate (NOR/NAND Gate*) BK I(63)
Operational Amplifier K I(64}
OR Gate (OR/AND Gate*) BK I(65)
Power Amplifier BK I(66)
RF amplifier BK I1(67)
Servo Ampl:fier BK I(68)
fuperconducting Storage Elements
Bk I{(69)
Videc Amplifier RbH I(50)
’ Voltage Regulator Bk I(70)
Special NOC RD I(S51°
- Circuit Layout SD 1162) a) ¥§ P.o. Circuit/bDevice irniplementat:ion
3D 1{60)
b) ¥¢ P.O. Pocr Design P 1(55)
P.0U. Causes of Failure P 1(49)
P.0O. Fairlure Analysis sScudies P 1(00)
Circuirt Metaliiza- Bk II(00) &3 Considered under Functional Elements*

tiron Mater:als
P.0O. Device Element Materials
BK 11(26)

Includes:
Aluminum BK II(01)}
Chromium BR 11(02)
Copper BK TI(03)
Gold Bk [I(04)

Nickel BK 1I(05}

87
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Combinat.on Y 1(9%)

Combination Y I(81)

Combination and DR 1(58)
Nt wS

Conibination with
E

nviroarent 3tress Y I(55)

Cecmmercial/inaus-
traial

Common Mode Re- GY
ject:on Ratio

Communications OR
Comparison with CR
Discrete

Compat:ible Mono-
lithic*

Complementary GN
Transistor

Composite 1C, NOC RD
{Tompatible Mono-
Lithic*, Mono-
br:a*, Active
Subs.rate iC*)

1(88)

1(57)

1(81)

1{1}1)

1(00)

5.0

J.e

i

¥.10

¥.3

5.r¢

g /¢

€3
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Considered under Accelerated Life Test
Jdomain*

P.0. Accelerated Life Test Y I(87)
p.0O. Part Level Data Y 1(00)

Considered under Step Stress Test
Domain*

P.0. Step Stress Test Y I(73)

P.O. Part Level Data Y I(00)
Considered under Equipment Class*
Considered under Applications
Considered under Intermittent Stress

Domain*

P.C. Intermittent Life Test Y I(50)
P.O. Part Level Data Y I(09J)

See Industrial/Commercial

P.O. Circult Pasameters GY 1(86)

Considered under Equipment Class*
Counsidered under applications

P.u. application Design Techniques and
Considerations OR I(79)

Considered under Applications

see Composite IC NOC

P.0O. Transistors GN 1{09)
P.0. Circurt Component OGN 1(0C)

Corsldered under MEL Device Element
Jescriptor®

“omsidered under Microelectronic
{a*egery”
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Composite [C,
Diffused

Composite IC, Epit-
axial

Compounds III-VI{
(A1203, Ga203,
anox)

Compounds 11-VI
(BeO, MgC, ZnoO,
BaO, HgS, Bas,
Zn3, CTc3, CdSe,
ZrSe, iase, HgSe,
Cdle, Zn7e, BaTe,
HgTe}

Compnunds [1f-V
(BN, BP, Alas,
Alsb, GaN, Gap,
Gaas, xsb, 'nP,
Inas, Insh)

Comporii: 1n IV-V1

(s10, STELFI LS
Zruz. Snoz. Hzo2,
PbU, Pb3, PbLSe,
PpTe)

Corpounds IV-1IV
(. :ltcon Carbide}

Compound Formation

computation (Digyr-
‘1] Processors)

RD

BK

Bk

318

BK

3D

OR

(o

1(02)

11(98)

11(32)

11(s3)

11(34)

I1(35)

1{02)

1(53)

4
8.1

¥3

¥3

Y3

Y3

3

al Xy

%Y 7.5

X
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Considered under Microelectronic
Category*

Considered under Microelectronic
Category*

Considered under Materials NOC*
Considered under Functional Elementg’

P.0. D2vice Element Materials
BK 11(26)

P.0O. Materials NOC BK II (13)
Considered under Functional Element*

P.O. Device Element Materials
Bh II(28)

P.D. Materials NOC BK TI(13)
Censidered under Functional Elements*®

P.O. Device Element Materials
Bk II1(26)

P.O. Materials NOC BK 1I(13)
Considered under f'unctional Elements*

P.0O. Device Element Materials
BK I1(26)

P.0O. Materials ROC BK 1T(13)
Considered under fFunctional Elements*

P.C. Ovev:ce Element Materials
Bh IT(26)

P.O. Failure Phencmena SD I(78)
P.O. Fai1lure Analyers Studies P I1(090)
P.0. Chemical Phenomena S» I{0})
P.O. Circuit Device Theory SD 1(00)
Considered under Equipment Class?*

Considered urder Applications

i
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:
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Computer Aids SD I(63)

Computer Analysis  SD I(72)

Confidential BL 1(14)

Constant Accelera- GY 1(256)
tion (Contrifuge*)

Consumer RD 1(59)

Contact Area GN 1I(60)

Contact Potential SD 1(12)

Contamination P 1(72)

Control OR 1(593)

Conventicnal Micro-~ P 1(G3)
scoplc Erx¥amination

Converter P 1(03)

Nt o ——

g2

T
g.3

5.
g1

t 47

P.O. Circuit/Device Implementation
Sb 1(60)

Includes:
Iaycut SO I(64)

LSI Interconnection Design
SD 1(65)

Mask Design SD I(66)

P.0. Functional/Circuit Design and
Optimization SD I(71)

P.Q. Classified BL I{13)

Considered under Report Security
Classification*

D.0. Environmental Condition GY I(24)
P.0O. Part Level Data Y (00)
Considered under Qual:ification Class*

Considered under Circuirt Component
Regions¥*

Considered under MEL Device Elemen®
Descriptor*

P.O. Physical Parameters SD I(07)
P.9. Circuit/Device Theory SD I(00)
P.0O. Physical Defects P I1(70)

P.0O. FParlure Analysis Studies P I(00)
Considered under Equipment Class*
Considered under Applications

¥.0. Failure Analysis Techniques
P I(01)

P.O. Fairlure Analysis Studies P I(00)

See A/v, or D/A converter




Copper Bk II(66) &3 F.O. Package Terminal Material
BK II(64)

A TR AP E DT TN

n

Considered under Non-Functional.
Element*

P.0O. Device Element Mater:ials
BK I1(26)

P.0O. Copper (All) GY I(82)

Copper BK II(03) §3 P.O. Circuit Meta:lization Mater:als
Bk I1(00)

Considered under Non-Funct:i:onal
Elements*

P.O. Device Element Mater:ials
BK II(26)

P.0O. Copper (All}) GY I{(82)
Copper (All) GY I(82) g3 Unqualified terms
Corrective Measures OR [(89) 32@ P.O. Failure Analysis Studies P I1(00)
Includes:
Final Inspection Ok I(90)

Inprocess Inspection Procedures
OR 1(91)

Materials Control OR I{92)
Pcst-Production Screens OR I1(93)
Proce “orrrol  OR I(94)

Process Equipment Improvement
OR I(95)

Process Improvement OR I{96)
Procurement Specification OR I(97)
Quality Ascurance Measures OR I1(98)
Redesiun OR [{99)
Ceunters BK I(55) § 3 P.O. Circurt Functions Bk I(49)
Countersigned by BL T(45) ETﬁL Cons:idered under D3ate Validat:on*
Responsible Re-

port Source
- Cfficial

9l
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Cracked Die

Cracked Package

Crecssover

Cryotron

Crystal Defects

Crystal Degrada-
tion by Radiation

Crystal Growth

P I(73)

P I(74)

GN 1(61)

GN 1(50)

P I(75)

SD I(81)

W [(02)

GY 1(83)

Y 1(89)

Current (all)
Current
SV X e e RIS TRV MR A  Be  _v  m

a)

b)

§p
g

7.3

7.3

9.4
5.0
17
5.5

3,

¥.3
5.1
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F.O. Physical Defects P 1(70)
P.O. Failure Analysis Studies P I{00)
P.0. Physical befects P 1(70)
P.O. Faillure Analysis Studies P I{(00)

Considered under Circuit Component
Regions*

Considered under MEL Device Element
Descriptor*

P.O. Special Active Devices NOC
GN 1(48)

P.0. Circuit Component GN I(00)

Considered under MEL Device Element
Descriptor¥

P.O. Physical Defects P 1(70)

P.O. Failure Analysis Studies P I1I(00)

P.0. Failure Phenomena SD I{78)

P.O. Failure Analysis Studies P I{(00)

P.0O. Material Preparation W I(0l)

P.0O. Fabrication Techniques and
Eguipment W I{09)

P.0O. Metallurgical Phenorena SD I{53)
P.0. Circuit/Device Theory SD 1{(00)
F.O. Digital Logic RD I(13)
Considered under Operational Type*
Unqualified terms

Considered under Accelerated Life Test
Domain*

P.0. Accelerated Life Test Y I(87)
P.C. Part Level Data Y I(09)

P.O. Current (All) GY I{83)

Baan o S P S
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Cwen s

Current Y I(51)
Current Y 1{795)
Current Transfer GY 1(95)

Ratic (%eta)
D/A Converter Br. I(56)

Data Collection and OR 1(23)
Reduction

bata Merging OR 1(25)

-

Dat4 Systems Spec- W i(75)
1fi1cations

13d3ta Viliaat:ion*

Y. /¢ Considered under Intermittent Stress
Domain*

P.O. Intermittent Life Test Y I{50}
P.O. Part Level Data Y I1(00)
2.0. Current (All) GY I(83)

¥.;C Considered under Step Stress Test
Doma:n*

P.O. Step Stress Test Y 1(73)
P.0. Part Level Data Y I(QQ)
P.O. Current (All) GY 1{83)

5.3 P.O. Device Parameters GY I(93)

¥ 3 P.0. Circurt Functions BK I(49)
3{7 F.O. Reliabiiity Technology OR I(00)
Includes:
Automated Systems (R I(2%)
Data Merging OR [(25)
Manual Systems OR I(26)

317 P.O. bata Collection and Reduction
u T(23)

P.U. Reliabilaty Technology OR 1(00)

5. & Specifications

g4 see:
Certi1fiea Bl I(42)
Not Certifi1ed 8L 1(41)

ACtivity Monitored by Source-
Sponsor Representative BL I(43)

Activity Witnessed and Report
Countersigned by Source-Sponsor
Agent BL I(44)

Countersigned by Respons:ible
Report-Source Official BL 1(45)

93




bData validation
(cont'@d)

DCTL

Dacomposi tion

D2fective Bond

Defects

Depletion

Deposition

Deposition Rate
Monitoring

Design Considera-
tions

Design of Exper:-
ments

RD I(16)

SD 1{03)

P 1(76}

SD 1(29)

W 1(22)

W I(57)

SO I{713)

OR I(18)

7.5

5.¢

L4

77

75

5.4

94

See (cont'd)

Facility Approved by Source-~Sponsor
Representative BL 1(46)

Procedure Approved by Source-Sponsor
BL I(47)

Test Equipment/Procedures Approved
by Non-Resident Source-Spcnsor
Representative BL I(48)

Test Equipment/Procedures Approved
by Resident Source-Sponsor Agent
BL I{49)

P.O. Digital Logic RD I(13)
Considered under Operational Type*
P.O. Chemical Phenomena SD I(01)

P.O. Circuit/bDevice Theory 3D I(00)
P.O. Physical Defects P I(70)

P.O. Failure Analysis Studies P I(00)
See Physical Defects

P.O. Physical Phenomena SD I(23)

P.O. Circuit/Device Theory SD I{00}

P.0O. Fabrication Techniques and
Equipment W I(00)

Includes:
Thick Film W I(23)
Thin FPilm W I{26)

P.0O. Process Control Technique
WA I(55)

P.0. Fabrication Techniques and
Equipment W I(00)

P.C. Functional/Circuit Design and
Optimization SD I(71)

P.0O. sStatistical Tools OR 1(15)

P.0. Reliability Technology OR I1(00)

.
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veveloping

W I(15) 3/

Developmental Bk 1(96) a) /s

by ¥.32
c %
Device Element Bk I1{26) 5.7
Materaial
Device Geometry 5D I1(67) a) J.¢

b) ¥4

Device Manufacturer BL I(36) f‘,‘
vevice Manufacturer BL I(23) T4
Device Mishandling P I1(52 b 7

Device Parameters GY 1(93) ¥ 2

95

P.O. Photolithography W I(14)

?.0. Falrication Techniques and
Equipment W I(00)

Considered under Application Status*
Considered under Applications
Considered under Item Status*
Considered under Test Type*
P.0. Part Level Data Y I(00)
Includes:
Functional Elements*
Non-Functinonal Elements*
P.O. Poor Design P I(S55)
P.O. Causes of Failure P I(49)
P.O. Failure Analysis Studies P I(00)

P.O. Circmat/bevice Implementation
SD 1(60)

Considered under Sponsoring Organiza-
tion*

Considered under Report source®

See Manufacturer for listing and
codes

P.O. Misapplication P 1(51)
P.O. Causes of Fallures P I(49j
P.O. Fallure Analysis Studies P I(00)
Includes:
Capacitance GY I(94)

Current Transfer Ratio (Beta}
GY 1(95)

inductance GY [(96)
Resistivity GY 1(97)

Transconductance GY 1(98)
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Device User

Device User

BL I(37)

BL I1(26)

e e ————

jﬁﬁl Considered under Sponsoring Organiza-
tion*

aﬂ;{ Considered under Report Source*
Includes:

A.C. Electronics (01) SD I(58)
SD 1(91)

Autonetics (02) SD I(58)
SD I(92)

Aveo (03) 3D 1(58)
SD 1(93)

Bendix (04) 3D 1(58)
3D 1(94)

Boeing (095) SD I(58)
SD 1(95)

Burroughs (06) SD I{58)
SD 1(96)

General Electric (07) SD I(5S8)
SD 7(97)

Honeywell (08) SD I(58)
5D 1(98)

Martin-Marietta {(Q9) SD I(358)
SD 1(99)

Motorola (10} SD 1(5%)
SD 1(05)

Norden (l11) 3D 1{59)
Sb I(9l1)

Sanders (12) SD 1I(59)
SD 1(92)

Sperry Gyroscope (13) SD 1(59)
SD 1(93)

Sylvama (14) 3D 1(59)
SD 1(94)

Teledyne (15) SD I(5S)
SD 1(95)
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1

DIAC (Bilateral GN I(02) 73 P.O. PNPN Devices GN 1(01)
NDiode Switch*)
P.O. Circuit Component GN I{(00)

Considered under MEL Device Element

Dascriptors*
Dicing* See Breaking
“ Die Bonding W 1(32) 3’_7 P.0O. Assembly W I(30)

P.D. Fakrication Techniques and
Equipment W 1(00)

Includes:
Eutectic Braze W I(33)
Glass Frit BK 1I(59)
Solder GN [(96)
Die Bonding N3 W 1(36)
Dre Bonding NOC W 1(36) 5{7 P.O. Dre Bonding W I(32)
P.0O. Assembly W I(30)

P.0O. Fakbrication Techniques and
Equapment W I{00)

- Die Bond Material Bk I1(58) Y.3 Considered under Non-Functional
£lements*

P.C. Device Element Materaials
BK 11(26)

Includes:
Glass Frit BK II(59) .
Gold Germanium Eutectic BK II(690)
Gold Si1licon Eutectic Bk II(61)
solder OGN I(986)

Die Bond Material NOC BK II(63)

bic Bond Material Bk 11{(63) ¥ 3 P.0. Dre Bond Materiai BK 1I(58)
. HOC
Considered under Non-Functional Ele-
ments*
. P.0. Device Element Mater:ial Bk II(26)

T
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Dielectric, Air RD I(35) 8./ p.o. 1solation Method RD I(34)

(Beam Lead*)
Dielectric, Ceramic RD I1(36) X! p.o. Isolation Method RD I(34)
Dielectric, Glass RD 1(37) J.! P.0o. Isolation Method RD I(34)
Dielectric, Nitride RD I(38) ¥./ P.o. Isolation Method RD I(34)
Dielectric, Oxide RD I(39) ¥./ P.O. lsolation Method RD I(34)
Dielectric, NOC RD I(40) ¥./ P.O. lsolation Method RD I(34)
Dielectric and In- BK II(08) 7 3 cConsicered under Functicnal Elements*
sulating Mater-
1als P.O. Davice Element Materials
BK II1(26)
Includes:

Air BK 11(09)

Alumina BK II(47)

Hafnium Dioxide BK II(1ll)
Silicon Carbide BK II(12)
Silicon Nitride BK II(55)

Silicon Oxide (510 or 5102)
BK II(56)

Tantalum Oxide BK II{15}
Titanjum Dioxide BK I1(16)

Dielectrics and Insulating Material
NOC BK II(17)

Dielectric and In~ BK II(17) 5.3 P.0. Dielectric and Insulating
sulating Mater- Materials BK 1I(08)
ials NOC
Considered under Functional Element*

P.O. Device Element Materials
BK II(26)

98




Y s

[ T I

B L e 0

TR T ks At A R RN 2 e e

Die Size

Differentiil

Difterenti1al Amp-
lifier

Di1f fused Compos-~
ite IC

Dit fused Sunction

bitfused Monolithic

RD I(24)

RD 1(4%)

GN 1(25)

BT . P

5{ 3 Considered under MEL Device Element
Descriptor*

Includes:

<30 mils/side (<900 sq. mils)

3'-42 mi1ls/si1de (9003-1800
. m1ls)

43-60 mi1ls/s1de (1803-3609
sq. mi1ls)

61-85 m1is/si1de (3602-7200
sgq. mils)

86-120 mls/si1de (7200-14 400
Sq. mi1s)

“121-170 m1ls/si1de (14,400~
28,800 sq. mils)

171-240 m11s/s1de (28,800~
57,680 sq. mils)

7240 mils/s1de (57,680 sq.
miyls)

F.O. Linear Device RD I(23)

Cnonsidered uvnder Operational Type*

Consitdered under Circuit Complexity*

P.0O. Circuit Functions BK [(49)

see Composite 1C, Diffused

Considered under Circuit Component
Regions*

Censidered uncer MEL Device Element
e=~riptor?

P.O. Capacitor OGN 1(24)

IF.0. Circuit Component GN 1(00)

Considered under MEL Device Element
Descraptor*

sSee Composite, Monolithic

GN I(73)

GH 1{74)

G 1(75)

Gh 1(76)

GN 1(77)

GN 1{(78)

Gt 1(79)

GN 1(80)

»

5.3
3 Y23
b) ¥.3
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[

Diffused Resistor

Dirffusion

Diffusion Coef~
ficient

Drffusion Defects

Diffusi1on Lenyih

Digital

Digital Leg:ice

Digital Leaglc
NOC

GN I(43)

SO I(13)

P I(77}

SD I1(14}

RD I(11)

RD I(13)

RD 1(22)

523 P.C. Resistor GN 1(42)
P.O. Circuirt Ccmponent GN 1(00)

Considered under MEL Device Element
Descriptor*

8:7 P.O. Junction Formation W I(0%)

P.0. Fabrication Techniques and
Equipment W I(00)

¥.6 P.O. Physical Parameters 3D I1{07)
P.C. Circurt/Device Theory SD I(00)
¥.¢ P.O. Physical D2fects P 1(70)
P.0. Fairlure Analysis Studies P I{(00)
9.5 #¥.0. Physical Parameters SD I(07)
P.O. Circurt/Device Theory SD I(0J)
g/ Considered under Functional Category*
3_/ Considered under Operational Type*
includes:

CML (ECL*, MECL*, ECCSL*)
RD I(14)

CTL RD I1(l5)

DCTL RD 1(16)

DL RD I(17)

MCSTI. RD 1(18)

RCTL, RD 1(19)

RTL RD 1(20)

TIL (T?L*) RD I(21)

Dig:rtal Logic NOT RD I(22
§/ P.O. Digital Logic RD I(13)

Considered under Operational Type*
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Dirode

Disappearance of
Merallization

Discrete Capacitor

Discrete Microcom-

ponent

Discrete Resistor

Dissection and
Sectianing

GN 1(30)

SD 1(82)

GN 1{26)

GN

P

1(%2)

1(44)

1{04)

73

M
W

7
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P.0O. Circuit Component GN I(00)

Considered under MEL Device Eicment
Descriptor*

Includes:
Avalanche Dicde GN I(31)

General Purpose Diode - Junction
GN 1(32)

Gunn Effect Dicde GN I(33)
Micro-Diode, Discrete GN I(34)
Schottkey Barrier Diode GN I(35)
Tunnel Diode GN I(35)
Voltage Regulator BK I(70C)

P.C. Failure Phenomena S I(78})

P.0O. Failure Analysis Studies P I(00)

P.O. Capacitor GN I{24})

P.0. Circuit Component GN I£{0D)

Constidered under MEL Device Element
Descriptor*

P.O. Circurt Component GN I(09J)

Considered under MEL Davice Element
Descr:ptor*

P.U. Resistor GN 1(42)
P.O. Circuit Component GN (00}

Counsidered under MEL Device Elexent
vescriptor*

P.O. Failure Analysis Techniques
P 1(01)

P.O. Failure Analysis Studies P I(09)




e

Distributed Passive GN [(37)

Devices

Document Format*

DD

Dopant Materiais

BL 1(22}

BI. 1(33)

Bh II(18)

¥3

74

7.4

¥3
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P.O. Circuit Component GN 1{00}

Considered under MEL Device Element
Descriptor*

Includes:
Strip Lire Filters GN I(38)
Terminators GN I[{39)

See:
Audio-Video Tape Recording BL I{70)}
Hard Copy Document BL I(71)
Machine Printout BL 1(72}
Machine Sensible Format BL I(73)
Microfiche BL I(74)
Microfilm BL I(75)
Siide BL I(76)

P.O. Military and Space BL 1(19)

Considered under Report Source*

P.O. Military and Spaca BL I(30)

Considered under Sponsoring Organiza-
tion*

Considered under Funct:iconal Elements*

P.O. Device Element Materials
BK I1(26)

Includes:
Aluminuwn BK II{19)
Antimony BK II(20)
Arsenic Bk I1(21)
Boron 8K 1I(22)
Gallium BK II(1Q)
Gold BK II(23)

Phosphorous BK 1I{24)

Dopant Materials NOC BK I1(25)




Dopant Materials
NOC

Drain

Drawings

Dri,

Dual Inline, 19
lead

Dual Inline, 14
le 2@

Dual Inline, Herm-
etically Sealed

Dual Inline,
Plastic (DIP*)

Dual Inline, NOC
ECCSL*
ECL*

Economic Factors

Economics*

Electricai Char-
acterization

BK

GN

BL

RD

BK

BK

RD

RD

or

I11(25)

1(63)

1(52)

I(17)

11(92)

1I(93)

1(53)

I1(54)

TI{94)

1(82)

P 1{05)

¥3

v.3

¥4

7.1

%3
73

9.1
g/

5.3

t A7

g2
¥4

575
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P.O. Dopant Materials BK II(18)
Considered under Functional Elements*

~ 0. Device Element Materials
{1I1(26)

Considered under Circuit Compornent
Regions*

Considered under MEL Device Element
Descriptors*

Considered under Report Type*
P.0O. Digital Logiec RD I(13)
Considered under Operational Type*

P.0O. Package Type BK II(81)

P.0O., Package Type BK TI(81)

Considered under Package Configura-
tion*

Considered under Package Configura-
tion®

P.G. Package Type BK II(81)
See CML
See CML

P.O. Application Design Techniques and
Cons:derations OR I(79) :

Considered under Applications
Other NOC

P.O. Failure Analys:s Techniques
P I(01)

P.O. Failure Analysis Studies
P I(00)

P.O. Testing SD I(70)

P.O. Circuit/Device Implementation
SD 1(60)




Electrical Con- SD I(30) §.5 P.0. Physical Phenomena SD (2"
duction
P.O. Circuit/Device Theory $D 1(00)
Electrical Noise SD I1(31) § 35 P.O. Physical Phenomena SD 1(23)
Generation
P.0. Circuit/Device Theory SD I(00)
Electrical Properties* ¥3 See:
Gain (Typical)
Maximum Fan-Out
Maximum Frequency of Operation
Maximum Output Pover
Maximum Power Dissipation
Output Impedance (Typical)
Propagation Delay (Max.)
L]
Electrodes GN 1(e4) 3.2 considered under Circuit Compoaent
Regions®
Considered under MEL Device Element
Descriptors* -
Electrolumiresence/ ) See Radiration messxon/zlect;olumlnes-
Radiation Emission ence
Electrolytic SD 1(83) &.¢ P.O. Failure Phenomena SD I(78)
Corrosion v
P.O. Failure Analysis Studies P I(0D)
Electromagnetic GY I(27) %16 P.O. Envirommental Condition GY I(24)
and Particle
Radiatiorn P.O. Part Level Data Y I(00)
Electron Micro- P 1(06) ¥.( P.Q. Failure Analysis Techniques
probe P 1{01)
P.O. Failure Analysis Studies P I{00)
Electron Micro- P 1(07) 7.{ P.G. Failure Anaiysis Techniques
scopic Examina- p 1(01)
tion
p.0O. Failure Analysis Studies P [(00)
Electron Spin SD 1(32) ¥.5 P.OC. Physical Phenomena 3D I1(232) )

P.0O. Circuit/Device Theory SD I{(00)
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Emitter

Emitter, Multiple

Encapsulated Plas-
tic

Encapsalation/
Package sSealing

Energy Gap

Energy Level

tnhancement

Environmental

Environmental Cap-
abilities*

GN I(85)

W 1(39)

SH I(1%)

SD I(16)

SD I(33)

OR I(83)

53

37

5.5

T i

g3

Considered under Circuit Component
Regions*

Considered under MEL Device Element
vescriptors*

See Multiple Emitter
See Plastic Encapsulated
P.0O. Fabrication Techniques and
Equipment W I(00)
Includes:
Glass-to-Glass Seal BK I(91)
Glass-to-Metal Seal BK 1(92)
Molded BK 1(93)
Seam Weld BK I(94)
P.O. Phys:ical Parameters SD 1(07)
P.0. Circuit/Device Theory SD I1(00)
P.0. Physical Parameters SD I(07)
P.0. Circuit/Device Theory SD I(00)
P.O. Physical Phenomena SD I(23)
P.O. Circurt/Device Theory SD 1(00)

P.O. Application Design Technigues and
Considerations OR I(79)

Considered under Applications
See:
‘aximum Operating Temperature
Minimum Cperating Temperature
Maximum Storage Temperature
Minimum Storage Temperature

Reliability Rating
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Environmental Con-~
dition

Epirtaxial Com-
posite IC

Epittaxial June-
tion

Epitaxial Layer

LA e e gy o oo o T T— - o = T 3

GY I(24) .70 P.O. Part Level Data Y I(00)
Includes:
Accustic Noise GY 1(25)

Constant Acceleration {(Centri-
fuge*) GY 1(26)

Electromagnetic & Particle
Radiation GY I(27)

Humidity GY I(28)

Immersion GY I(29)

Low Barometric Pressure GY I(30)
Mechanical Shock GY I(31)
Moisture Resistance GY I(32)

RF Interference GY I(33)

Salt Atmosphere/Spray P I(42)
Soldering Heat GY I(36)
Temperature Cycling GY I(37)

Terminal Strength (Lead Pull)
GY 1(38)

Thermal Shock P I(46)
Vibration, Fatigque GY I(40)
Vibration, Random GY I(41)

Vikrat:ion, Variable Frequency
GY 1(42)

See Composite IC, Epitaxial
GN I(66) ¥ 3 Considered under Circuit Component
Regiron*

Considered under MEL Device Element
Descriptors*

GN I{67) 7.3 Considered under Circuit Component
Region*

Considered under MEL Device Element
Descriptors*
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Epitaxial, Mono-

lathic
Epitaxy W I1(12)
Epitaxy Defects P 1(78)
Equipment BL I(62)

Equipment Applica- OR I(84)
tion

Equipuent Class*

Equipment System W I(76)
Level Specifica-
tions

v7

5.4

g

51

Y
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See Monolithic, Epitaxial

P.O. Junction Formation W I{(09)

P.O. Fabrication Techniques and
Equipment W I(00)

P.O. Physical Defects P I(70)

P.Ov Failure Analysis Studies P I(00)
P.O. Survey and Review BL 1(59)
Considered under Report Type*

P.O. Application Design Techniques and
Considerat:ions OR I(79) '

Considered under Applications
Considered under Applications
See:

Commpnications OR I(57)

Computation (bigital Processors)
OR I(58)

Control OR I(59)

Instrumentation and Display
OR I{60)

Navigation OR I(6})
Power (Power Supplies) OR 1(62)
Radar OR I{(63)

Signal Processing (Buffers, Con-
verters, Amplifiers) OR I(64)

Unspecified OR I(65)
Combrnation and NOC OR I(56)

Considered under Specifications
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Erroneous Lead P I(53) Jeé
Posit:oning

Etching Wi(200 a 93

o 3’7

Eutectic Braze W 1{33) g7
Excessive Lead P 1(62) y A
Length

Exparimental BX I1(97) 73
Experimental

£xponential Distri- OR I(19) 59
bution

Exposure W 1(16) 5.7

F-111 GY I{53) 53

Fabrication Tech- W I(Q9) 3.7
nigque and Equip-

ment

108

P.C. Misapplication P I(51)

P.0. Causes of Failures P I(49)

P.O. Fallure Analysis Studies P I(00)
F.O. Chemical Phenomena SD I(0l)

P.0O. Carcuit/Device Theory SD I(00)

P.O. Fakrication Techniques and
Equipment W I(00)

P.O. Die Bonding W I{32)
P.O. Assembly W I(30)

P.0. Fabrication Techniques and
Equipment W I(00)

P.O. Workmanship Defects P I(61)
P.0O. Causes of Failures P I1(4%)

P.0O. Faillure Analysis Studies P I(00)
Considered under Item Status*

See Developmental Test Type

P.O. Statistical Tools OR I(15)

P.0O. Reliability Technology OR I{00)
P.O. Photolithography W 1{14)

P.O. Fabricatyon Techniques and
Equipment W 1(00)

Considered under Major Systems*
Includes:

Assembly W I(30)

Deposlcx;n W 1(22)

Encapsulation/Package Sealing
W 1(39)

Etching W I1(20)

Junction Formation W I1{09)

P O,
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Fabrication Tech-
nique and Equip-
ment (cont‘qd)

L1Cii.t eS

Facility Approved
by Source-Sron-
sor Representa-
tive

Factory Checkout

Failure Analysis
Facilities

Failure Analysis
Results

Failure Analysas
Stucies

OR 1(27)

BL I(46)

OR I(67)

SD 1(35)

GY I(46)

P X(00)

rq

5

g 1

¥ ¢

¢
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Includes: (cont'd)

Lead Attachment Processes and
Equipment W I(5C)

Material Preparation W I(01)
Oxidation W I(13)
Photolithography W I(14)
Process Contrel Techniques W I(58)
Process Effectiveness W I(53)
Surface Passivation W I(21)
Wafer Preparation W I(04)
MOS Processes NOC W I(61)
p.O. Rell;blllty Technoloyy OR I(00)
Includes:
Inspection OR 1(28)
Performance Measurement OR I(29)

Reliability and Envaironmental Test
OR I(30}

Considered under Data Val:dation*

Considered under Application Status*
Considered under Applications

P.0O. Failure Analysis Studies P I(00)

P.Q. Test Results GY I{(43)
P.0O. Part Level Data Y I(00)
Inciudes:
Causes of Failure P T7(49)
Corrective Measures OR I(89)

Failure Analysis Facilities
SD 1(85)

P
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Faitlure Analysis
btudies (cont 'd)

Failure Anilysai=s P oIon
Techniques

o - MY AL

T¢

Inc

ludes (cont'd)

Failure Analysis Techniques
P 1(01)

Failure Environment P [(18)
Failure Mcde P 1{(27)

Failure Phenomena SD 1(78)
Faillure Stress Domain P 1{33)

Physical petects P 1(70)

P.0O. Fallure Analysis Studies

P

Inc

1(00)
ludes:
Chemiczl Analysis P 1(02)

Conventional Microscopic Examina-
tion P 1(03)

Dissection and Sectioning P 1(04)

Electrical Characterization
P I(05)

Electron Microprokbe P 1(06)

Electraon Microscopi¢c Examination
P I(07)

*Holographic Examination (use of

1190

e Seee

A A

Holograms) P £(08)

IR Thermal Mapping P 1(09)

Non-Destructive Evaluation P I{10)

Photochromic Paints P I(1ll)
Photoresponse Mapping P I(12)
Spectrographic Analysis P 1{(13)

Syb-Optical Electromagnetic Ener-
gization (Non-IR) P I(14)

Ultrasonic Inspection P I{15)

Visual Inspection P T(16)

X-Ray Evaluation P I(17)

PRy SN - - - -

28

N W

[N

. R

3




AT ORI R ALY PSR B

AT S A

ey

T T R s - e

Failure Environ-
ment.

Failure Modes

Failure Mode

Faiiure Phenomena

P I1(18) ¥4 P.0. Failure Anralysis studies F [(00)
Ircludes:
Application Tests, Inplint P 1(19)
Application Tests, Onsite P [{20)
Assembly/Installation P I(21)
Field Use P 1(22)

Laboratory Environmental Test
P I(23)

Laboratory Life Test P 1(24)

bost Production Screen/Burn-In
P 1(25)

Product Inspection P 1(26)
OR 1{74) Y7/ P.O. Reliability Data OR I(72)
Considered under Applications
P I(27} §{¢ P.O. Failure Analysis 3tudies P I(00)
Includes:
Functional Degradation P 1{28)

Inspection SpecificAdtion ieviat:on
P I(29)

Open Circuit P 1{30)
Package Failure F [{2:1)
Short Circuit P I(32)
$D 1(78) 8’¢ P.O. Failure Analysis 3sStudies P I{(90)

Includes:

Carrier Gereration throug' Radia-
tion 3D I(79)

Compound Formation sSp [(02)

Crystal Degracation by Radiat:ion
Sbh 1(81)

Disappearance of Metallization
SD I1(82)
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Failure Phenomera
(cont. 4)

Failure Rate

Failure Rate OR 1(75)
Statistics
Failure Stress P I1{33)

Domain
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Includes (cont'd)
Electrolytic Corrosion 8D I{83)
Inversion and Channeling &0 1{39)
Ion Migration SD I{40)
Lead Fatigus SD 1(86)
Metallurgical Diffusion SDh I1(87)
Plague Formation Sv I(Q&)
pn;n Latch-up SD I(89)
Secondary Breakdown SD I(90)

See Reliability Rating (Max./Min/
Failure Rate)

% {1 P.O. Reliability Data OR I(72)
Consideggd under Applications
¥.¢ P.O. Failure Analysis Studies P I(00)
Inclndes:
Acceleration, Constant P I1(34)
Liquid Immersicn P I{35)
Mechanical Shock P I{36)
Moisture or Humidity P 1(37)
Noise, Accoustical P I1{38)
Pressure - Gas P I1{39)
Radiation, Electromagnetic P 1(40)

Radiation Exposure (particle)
P I(41)

Salt Atmosphere/Spray P 1{42)
Sand and Dust P 3(43)
Temperature <-42.5°C P I(45)
Temperature *102.5°C P I(44)
Thermal Shock P I(4S)
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Failure Stress Includes (cont'ad)

Domain (cont'd
Vacuum P I1(47)

AR TP RN

* Vibration P I(48)

Fairchiid Semicon- RD I(83) a) ¥, Considered under Manufacturer

)
ductor RD I(68) b) ¥.4
* b) § 4 P.O. Device Manufacturer BL I{(25)

e T et AR

Considered under Report Source*

113

- b Fatigue S 1(54) ¥.5 p.0. Metallurgical Phenomena SD I(53)

loss

3 P.0. Circuit/Device Theory SD I{09)
Faults and Dis- SD 1(34) ¥.7 p.0. Physical Phenomena SD I(23)

H locations

: P.0. Circuit/Device Theory SD 1{00)
3 Ferm: Level SD T(17) .4 P.0. Physical Parameters SO I(07)

3 P.0. Circuit/vevice Theory SO I(09)
Ferrites BK 1I{36) %2 p.O. Materials NOC BK 1I(13)

Considered under Functional Elements*

Lo

.

P.0O. Device Element Mater:als
- BK 1I(26)

-
¥

Ferroelectricity Sp 1(35) ¥.5” p.0. Puysical Pnenomena S T(23)

P.0. Circur~/vevice Theory SD 1{09)

Ferroelectrics BK I1(37) ¥3 p.o. Materials NOC BK IT(13)

Considered under Functional Elements*

TN A SR 0 B A

P.0. Device Element Mater:als
BK 1I(26}

FET (Field Effect GN I(12) €32 p.0. Transistors GN I(09) :
Transistor®*) )

By e, o, <

P.0. Circuirt Components GN I(00)

v

Considered under MEL Device Element
Descriptcrs*

bowusvin

Inciudes:

PRI

IGFET (1insulated Gate Field
Transistor*) GN I{13)

:
b
;
:

JFET (Junction Field Effect
Transistor*) GN I(16)

113
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¥ i} Field Effect SD 1(36) § 5 P.0. physical Phenomena SD I(23)
P.0O. Circuit/Device Theory SD 1(00)

8 Field Effect See FET
- Transistor?* .
E i Field Operations OR I(68) 7 J/ Corsidered under Application Status*
§ 3 Considered under Appliceations .
¥ Field Testing OR I(69) S/} Considered under Application Status®*
- (e.g. Category
4 I1 & III) Considered under Applications
§ i Field Use P 1(22) §.¢ P.O. Failure Environment P I(18)
: ? P.O. Fallure Analysis Studies P I(00)
f % File Entry Date 74  inclules:

3 BL I(83; 1968
BL I(84) 1969

«,«*»,X;"ga\eg,’ MEMEN K mie

. BL 1(85)
: BL I(86) )
3 BL 1(87)
g BL I(88) Jan. )
: ; BL 1(89) Feb.
3 ? BL 1(90) Maz.
'é BL I(91) apr.
3 é BL I(92) May
E f BL 1(93) June
t i BL I({94) July
f BL 1{95) Aug.

BL I(96) Sept.
BL I(97) Oct.
BL 1(98) Nuv.

3 1(99) Dec.
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FiLlm

f1lm Thickness
Defect

Final Inspection

Fixed Ground Envi-
ronment

Flat Pack, Ceramic

Flat Pack, Glass

Flip-Chip*

Flip-Chip, gold-
ta-gold

Flip-Flops*

R

GN I(27) a)

b)

e S sy = s W s I AT W g

«
Y

7.3

= T A Dt MU e e £ R T

P.0. Capacitor GN I(24)
P.O. Circuit Component GN I(00)

Consldered under MEL Devicn Element
Descriptors*

P.0O. Inductor GH I(40)
P.0. Circuit Component GN 1(00)

Considered under MEL Device Element
Descriptors*®

P.O. Resictor GN I(42)
P.O. Circuit Component GN I(00)

Considered under MEL Device Element
Descriptors*

7‘3 P.0. either Thin Film W I(26) or Thick Film

W I{23

P.O. Deposition W I{(22)

P.0. Fabrication Techniques and Eguipment

P I(72)

OR 1I{90)

RD I(55)

RD I(56)

W 1(G0)
¥ ¢ P.O. Physical Dafects P 1(70)
P.0O. Failure Analysis Studies P 1(0Q0)
¥ ¢ P.O. Corrective Measures OR I1(89)
P.O. Failure Analysis Studies P I{00)
See Ground, fixed
¥. i Considered under Package Configura-
tion*
7 ¢ Considered under Package Configura-
tion*
See Inverted, Face Down
See Gold-to-Gold Darect
7 & See Bistable Multivibrators BK II(54)
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Flush {metallized) RD I(96) ¥.2 Pp.0. Internal Connection Mode RD I1(93)
Flying Leads RD I(97) F.3 pP.o. Internal Connection Mode RD I1(93)
Foreign Material P 1{80) ¥é& p.o. physical Defects P I(70)

P.0. Failure Analysis Studies P I1(90)
Fully IC* See Monclithic NOC
Functional Category* v/ Sees )
Digital RD I(11)
Linear (Analog*) RD I(12)

Functional/Circuit SD I(71) g5 Includes:
Design & Optimiza- §
tion Computer Analysis SD I(72) E

Design Considerations SD I(73)

Functional Synthesis sSD I(74)

Test Pattern SD I(75)

Toierances 3D I(76) -

-

Trade-0ffs SD I{77)

Functional Degrada- P I(28) ¥.¢ P.o. Failure Mode P I(27) .
eien P.O. Failure Analysis 3tudies P I(00)
Functional Elemenis?* g3 P.0. Device Element Material

BK II{26)

Includes:

Circuit Metallization Materials k
BK I1{J90) #

oLy
s

Dielectric and Insulating Materials ;
BK 11(08) %

Dopant Materials BK II(18) P

Wire Material BK I1I(27)
Materials NOC BK II(13) A
¥
Functional Syn- D 1(74) Y5 P.O. Functional/Bircuit Design & -
thesis Optimization SbD I(71) g
i
3
% é
116 .
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CGa:n (Typical)

Gain
Gallaium

Gate

Gate (Logic Gate}

Gate {IGFET Type)

Gate Expanders

General Catalog

General Electric
(07)

General Instrument
Cerp. (05)

seneral Method-
ology

- General Purpose
Maode o Junct:ion

P R A T I

GY

3K 1T(10)

GN

BK

RD
RD

OR

1(89)

1{46}
1{63)

1{57)

. 1168}

1(58)
1(97)

I(83)

{53}

i(91)

I{32}

Yy 3 Considered under Electrical Pro-

i -
pertiesh

BK 1{18) Less than 40 db
BK 1(19) 40 thru 89 db
Bk I(20Q) Greater than 80 db
¥3 p.o. Circuit parameters GY I(E6)
¥.3  p.o. Dopant Materials BK II(18)
Considered under Functional Elements*

P.0O. Device Element Materials
BY. 11{(26)

See AND Gate, NAND Gate, NOR Gate,
CR Gate

¥./ Considered under Circuit Complexity*

X¥.Z Considered under Circuit Component
Reqions* (the Gate of an IGFET)

Considered under MEL Davice Element
Descriptors*

\'4
)

P.0. Circuit Functions BK 1(49)
34 Pp.0. Vendor Report BL 1{67)
Considered under Report Type*
¥4 E.0. Device User BL I(26)
Considered under Report Source*
a) §..1 Considered under Manufacturer
b) ¥4 P.0. Device Manufacturer BL 1{(25)
Considered under Report Source*

¥ P.O. Relisbility Technology OR I{00)

§3 ».0. Diode GH I{30)
F.O. Circuit Cemponent GH 1{00)

Considered urder MEL Device Elemen:
Descraptor*
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Germanium BK TI(49) a) J'3 P.O. Substrate Materials BK II(46)

Consiidered under Non-Functional
Elem¢nts*

t P.0O. Device Element Materials - '
- BK II(286) :

# Glass RD 1(89) a) Y3 P.O. Package Material {primary)
RD 1(87) “ .

x Considered under Non-Functional
Element*

2
Josees

F.0. Device Element Materials
BK I1(26)

b) 7.5 P.O. Substrate Materials BK II(46)

R 2 S et

Considered under Non-Functional
Element*

S e @ AT}

P.0. Device Element Materials
BK II(26)

: c) .3 P.O. Surface Protection BK II(53)

4 Considered under Non-Functional
Element*

P.0O. Dmavice Element Materials .
BK I1(26)

£

Epate

Glass Dielectric See Dielectric, Glass

¥

See Flat Pack, Glass

AR

Glass Flat pack
Glass Frit BK 11{59) a) §.7 P.O. Die Bonding W 1{32)
: P.O. Assembly % I(30}

D

5 P.0. Fabrication Techniques and
Equipment W I{DO} #

b} y'3 P.O. Die Bond Material BK 1I{58) :

3 Considered under Hon-Functicnel
Element*

P.0. Device Element Mater:ials .
BK II{2&}

&t

BK I(91) a) ¥ 2 F.O. Package Seal B&K¥ 1{2Q)

3
s AR T

Glass-to~Glass
Seal

118
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Glass-to-Glass
Seal (copt.'d)

Glasg~to-Meradl
Seal

Gold (Ald)

sold

Gold:

<Sold

sold

b)

o
~

K 1(92)
b)

GY T€C&)y
By LL{23)

8K IT.(04)

BK L:1429)

A I17(67}

~
14

il
[ QLI

23

3\

<
W

P.0. Encapsuléfion/Package Séiling
#139)

P,0. Fabf.cation Téchniquéé snd
Equipment # 1(00)

P.0, Package Seal BK 1(90)

F.0. fiéapsulation/Pachiffe Sedling
W 1(39)

P.0. Fjbrication Tééhniques and
Equiyfient W 1(00)

Unqualified term

P.0. Dopant Materisle BKC LL(18)
Considered under -Functicnal Element®

b.0. Device Element Materials
8K I1{26)

¥.0, Gold (All) GY p(8€)

¥.0. Circuit Metallization Haterisls
B 12(00)

Considered uncder Functional Elewent™

P.0O. levice (Element sMateraalss
BK 1T(26)

P.LO. Gold (AlY) oY L{iERY
P.0. Wice Materiaéls BK TI(27)
‘Considered under Himeional Element™

P.O. Levice Elsnent flateriails
B 11(26)

F.0. Gold (ally GY 1:(33)

t.0. Package Termuinal ‘Material
BF 11(64)

Conssdered under Nen-FPunctional
Element™

.. Jevice Element Materiais
a1 If(2o)

P.0. Gold (Al1l} GY [(8%)
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DR S N e ewidd

Goid-tozAluminum,
‘Ditect

Oold-t;o-nminm,
wi rﬁ Bond

doldﬂto-()old
Dif;ct (§o1d-to-
go inverted
cﬁip: gold-to=
goid, £lip chip

Goid-to-Gola,
Wire Bond

Gold-to-Silicon-
to Aluminum,
Wire Bond

Gold Germanium
‘Eutectic

Qold Silicon
Eutectic

RA el ot iaas

Govermment Agency

* i Ground Checkout
Ground Checkout

N Ground Checkout

QA Specifications

RD 1(29)

RD I1(30)

RD I{31)

RD 1(32)

BK 1X(60)

BK II(6€1}

W I{81)

CR 1(39)

OR I(46)

CR I(52)

§/
5/
7./

y./

g/

73

4 4
44

/]

4

120

P.O. Interconnection System RD I(26)

P.0. Interconnection System RO I(26)

P.0O. Interconnection System RD I(2€)°

P.O. Interconnection System RD 1{26)

P.O. Interconnection System RD I(26)

P.O. Die Bond Material BK II(58)

Considered under Non-Functional
Element*

P.O. Device Element Material
BK II(26)

P.0. Die Bond Material BK II(58)

Considered under Non-Functional
Element*

P.0O. Device Element Material
BK I1{26)

,
P.0O. Quality Assurance Specifications
W 1(80)

P.O. Aircraft Environment OR I{36)
P.D. Application Environment OR I(35)
Considered under Applications

P.O. Missile Enviromment OR I(45)
P.O. Application Environment OR 1(35)
Considered under Applications

P.O. Spacecraft Environment OR I{51)
P.O. Application Enviromment OR I(35)

Considered under Applicat:ons

P

LR
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W S e ey §

Ground Environment OR 1(40)

Ground Fixed

Ground Laboratocry

Grounc¢ Mobile

Ground Portable

CTO0 (Gate Turn OffF
Switch?*)

Gunn Effect Diode

Gunn Effect/Ncga-
tive Resistance

OR

OR

OR

OR

GN

GN

1{41)

1(42)

1(43)

1(44)

1403}

1(33)

X1 P.O. Application Environment OR I(35)
Considered under Applications
Includes:

Ground Fixed OR I(41)
Ground Laboratory OR I(42)
Ground Mobile OR I(432)
Ground Portable OR I(44)

%4, P.O. Ground Environment OR I(40)

P.O. Application Enviromment OR 1I(35)
Considered under Applications

¥/ P.O. Ground Environment OR I(40)

P.O. Application Environment OR I(335)

Considered under Appiications

)

/t P.O. Ground Environment OR I(40)
P.0O. Application Environment OR I{35)
Considered under Applications
¥/; P.O. Ground Environment OR I(40)
P.O. Application Environment OR I(35)
Considered under Applications
y 2 P.O. PNPN Devices GN I(01)

P.0. Circuit Component GN I(06}

Considered under MEL Device Elemnent
Descriptor?*

5= P.O. Diode GN I(30)

W\

P.0O. Circurt Component GN (00}

Considered under MEL Device Element
Descriptor*

See Negative Resistance/Gunn Etfect
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BK II(14)
Hafnium Dioxide BK II(11)
Hall Etfect SD 1(37)

Hard Copy Document BL I(71)

Heat Capacity Sb 1{18)
Hermetically Sealed
High Reliakility RD 1(60)
Certification
(Hi-Rel Certifica-
tion)
High Temperature Y 1(90)
High Tremperature Y I(76)
Holographic Exam- P 1(08)
ination (use of
Holograms)
Honeywell (08) SD 1(s8
SD 1(98)

NG I SERRRWRG I Py e N S

Considered under Functional Element*

P.C. Circuit/Device Theo~y SD I(00)

P.0O. Physical Parameters SD I{(07)
P.0. Circuit/Device Theory SD 1(00)

See Can or Dual in-line, Hermetically

Considered under Qualification Class*

Considered under Accelerated Life

P.O. Accelerated Life Test Y 1I(87)

Considered under Step Stress Test

P.O. Failure Analysis Techniques

P I(00)

§3 P.O. Materials NOC BK 1I(13)
P.0O. Device Element Materials
BL II(26)
¥ 3 p.O. Dielectrics and Insulating
Materials BK 11(08)
P.O. Device Element Material
BK II(26)
7.5 P.0. Physical Fhenomena SD I(23)
3n4 Considered under Document Format*
74
Sealed
5./
¥.50
Test Domain*
P.0. Part Level Data Y I(00)
7.0
Domain*
P.O. Step Stress Test Y I(73)
P.O. Part Level bata Y I{00)
5.
4) p I(91)
P.O. Failure Analysis Studies
g.4 P.O. pevice User

e B v, - —

BL I(26)

Considered under Report Source*

122

RN i PN o BUPE * PO, s

o

1

h g

3
]

f

i
e
%
&
3
*
i
EH

TN AR R AN A N gt P, gt 5 ¢




[

K .

R

oy
3]

(
s
E
E
7
i
i
L

o o —— 2 o

Humidity

Humidity

Hybrid Integrated
Circuit*

Hybrid Microcir-
cuit (Hybrid
Integrated Cir-
cuit*)

IF Amplifier
IGFET {Insulated

Gate Field Ef-~
fect Transistor)

IITRI Generated
Data Summary

IITRI Gener-‘*ed
Device Des-
criptions

Immersion

Improper Component
Alignment

GY 1(28)

RD I(03)

BK 1{58)
GN 1(13)

BL I{54)

BL 1I(53)
GY 1(29)

P I(63)

¥ e

¥./

N

4

74
5.0

74

P.0. Enviroamental Conditions GY I{24]
P.O. Part Level Data Y 1(09)

See Moisture Failure Stress Domain

See Hybrid Microcircuit

Considered under Microelectronic
Category*

P.O., Circuit Functions BK I(49)

P.O. Field Effect Transistor GN I(12)
P.0O. Transistors ¢! 1(09)

P.O. Circuit Component GN I(00)

Considered under MEL Device Element
Descriptors*

Includes:
MNS N I(46)
MOS GN I(28)
MTOS GN 1(47)
N-Channel IGFET GN I(14)
P-Channel ISFET GN I(15)
SOS GN 1(81)
Thin Film GN I(82)

Considered under Report Type*

Considered under Report Type*

P.0O. Envirormental Conditions GY [{24)
P.O. Part Level Data Y T(G0}
P.G. Workmanship Defects P 1}61)

P.0O. Causes of Faillures F I(49}

P.O. Failure Analysis Studies ¥ I{00)
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Improper Etch P 1(81) ¢ P.O. Phys.cal Defect P I{70) ;
P.O. Failure Analysis Studies P I(CO) !
Improper Mask P 1(64) #¢ P.O. Workmanship Defects P I1(61) §
Alignment
P.0. Causes of Failures P I(43) - ;
F.0. Failure Analysis Studies ¥ 1(00)
Improper Package P I(65) § ¢ P.O. Workmanship Defects P I(61) .
Marking
F.0. Causes of Failures P I(49)
P.O. Fallure Analysis Studies P I(00)
Improper Wire P I(66) § ¢ P.O. Workmanship Defects P I(61)
Bending
P.0. Cause of Failures P I(49)}
P.0O. Failure Analysis Studies P I{00)
Impurity Diffusion SD I(38) 5 P.O. Physical Phencmena SD I{23)
P.0O. Circuit/Device Theory SD I(00)
Indium BK II(38) . &3 P.O. Materials NOC BK II(13)
Considered under Functional Elements*
P.0. Device Element Material BK II{26) ;
Inductance GY 1{96) ¢.3 P.O. Device Parameters GY I(93) E
Inductor GN 1(40) 73 P.O. Circuit Components GN I(00) "
Consildered under MEL Device Element
Descriptor* k
Includes: g
Filim GN I(27) . 3
Simulated (i.e. gyrator) AN I(41} f
Industrial/ RD I(61) # ! considered under Qualificatio: Class* §
Commercial
Industry Associa-  BL I(27) §4 Cconsidered under Report Source* ;
tions (ASTM,
1EEE) .
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industry Associa-  BL I(38)
tions (ASTM,
IEEE)

Information Systems*

Inherent. Material
Flaws P 1(50)

Inprocess Inspec-  OR I(91)
tion Procedures

inspecti.n OR 1(28)
Inspection Spec- P 1(29)
tfi1cation De-

viation

Insulating Materials

Instrumentation OR I{8§0)
and Display

Interconnection RD 1(286)
System

7:’{-

R

Y

§.¢

77

125

Considered under Sponsoring Organiza-
tion*

Other NOC

P.O. Causes of Failure P 1(49)
P.0. Failure Analysis Studies P I(00)
P.O. Corrective Measures OR I(89)

P.0. Failure Analysis Studies
P I(00)

P.O. Facilities OR I(27)
P.O. Reliability Technology CR {(00)
P.0O. Failure Mode P I(27)
P.0O. Failure Analysis Studies P 1(00)

See Dielectrics and Insulating
Materials

Considered under Equipment Class*
Considered under Applications
Includes:

Aluminum-to-Aluminue, direct
RD 1{27}

Aluminum-to-Aluminwn, wire bond
RD 1{28)

Gold-to-Aluminum, direct RD I(29)

Golg-to-Alwninum, wire bond
RD 1{30)

Gold~to-Goid, direct (Gold-to-
Gold, 1nverted chip: Gold-to-
Gold, flip chip) RD I(31)

Goig-tu-Gold, wire bond RD I(32)

Gold-to-5ilicon-to-Aluminum,
wire bond RD I(33)
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Intermittent Life Y I(50) 1 /¢ p,0. Part Level Data Y I{00)
Test
Includes:

Intermittent Life Test lLoad Power

‘
x
i
:
H
\

Intermittent Life Test Supply
Voltage

Intermittent Life Test Temperature

Intermittent Stress Domain*
Intermittent Life ¥./c P.O. Intermittent Life Test Y I(50)
Test Load Power .
P.O. Part level Data Y I(00)
Includes:

I{69) £ 95% Rated

I{70}) 95% to < 105% Rated
T(71) 105% to < 155% Rated
1(72) 2 15¢% Rated

Intermittent Life ¥ /¢ P.Q. Intermittent Life Test Y I{50} :

Test Supply

Voltage P.0. Part Level Data Y I(Q0) 4
sncludes: . %
I1(65) < 95% Rated .

1{66) 95% to <105% Rated
1{67) 105% to < 155% Rateg
I{68) > 155% Rated

d. S seadrisia

Intermittent Life & /¢ P.C. Intermittent Life Test Y I(50)

Test Temperature
P.O. Part Level Data Y I(00)

SRS b S OGBS TSP Fatidon on ™ o AR B

Includes:
Y 1{56} <.82.%¢C
Y I(57) -82.5°C to { -42.5°C
¥ 1(58) ~42.5¢C to <€21eC
Y I1{59) 21eC to < 31°C
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Intermittent Life Includes (cont'd) bt
‘fest Temperature fa
{cont*d) Y 1{60 3l°c %c <102.5°C -
Y I{61) 102.5°C to < 152.5°C C
Y 1(62) 152.5°C to < 202.5°C I
Y 1(63) 202.5°C to < 302.5°C 3
Y 1(64) >302.5¢C 3
Intermyttent Stress &.s¢ ?.0. Intermittent Life Test Y I(50) i 3
Somain* J
P.O. Part Level Data Y I1(092) £ 3
& A
Sees § B
Current Y 1(51) L
*
Power Y f£(52) :
L
Temperature Y I[{53) : E
Voltage ¥ 1(56) P
Combinstion with Environment f i
Stresses Y I{55} N
Internal Connec- RD 1(98) 7. 3 Includes: c j
tion Mode R
Beam Lead RD I{94) I
< E
Fiurh (metallized) RD I(06) T
. Flying Leads R I(97) 23
Inverted, Face Down (118, flip § g
chip) RU 1(95) ]
3
» *
Tatern:l Connection Mode NOC Ty
RD 1{98) T
internal Connec- RD [{98) £ 5 P.0. Internal Connection Mode RD I{93) i
tion Mude KNOC N
Inversion and SD I(39) a) 5 P.0, Physical Phenomena Sb 1{Z3) g
Channeling ’ £
P.O, Circuit/Device Theory 3b 1{00)
*

b) g ¢ P.0. Failure Pheromena SB I(7€)

P.O. Fa:iure Analysis Stucdiecs # Y(U9D)

M A AR P UL

PP RN

o
Fathy
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Inverted Chip, Gold- See Gold-to-Gold

to-Gold

Inverted, Face RD I(95) ¥'3 P.o. Internal Connection Mode RD I(93)
Down (Lid, Flip

Chip)

Inverter BK I{71) ¥3 P.O. Circuit Functions BK I{49)

Ion Migration SD 1(40) a) g 5 P.O. Physical Phenomena SD I(23)

P.0. Circuit/Device Theory SD I(00)
b) #.¢ FP.O. Failure Phenomena SD I(78)

P.O. Failure Analysis Studies P 1I(00)

P.0. Failure Analysis Techniques
P 1(01)

P.O. Failure Analysis Studies P I1(00) °

2

IR Thermal Mapping P I{(09) A

Iron BK II{33) ¥3 P.0O. Materials NOC BX II(13)
Considered under Functional Elements*
P.0. Device Element Materials
BK 11{26) .
Isolation Method RD I(34) ¥/ Includes:
Dielectric, Air (Beam Lead*)
RD I{35)

Dielectric, Ceramic RD I(36)
Dielectric, Glass RD I(37}
Dielectric, Nitride RD I(38)
Dielectric, Oxade RD 1(39)
Junction RD I{41)

Resistive RD I(42)
Dielectric, NOC RD 1(40)

¥z Considered under Circult Component

Isolation Region GN 1(69)
Regions¥*

Considered under MEL Device Element
Descriptors*
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Item Status*® § 3 see:

Developmental BK I{96)

Experimental BK 1{97)

ay o 5 G VERLS

Pirlot Production BK I({92)

3

Production BK I(99)

. ITT Semiconductor RD 1{83) a) ¥&
{06) RD I1(70)

Y

Considered under Manufacturer

73

b) ¥y« P.O. Device Manufacturer BL I(25)

RS

3
. Considered under Report Source®* %2
:é:
JFET (Junction GN I(16) Y3 P.0. FET GN I(12) “3
Field Effect
Transistor) P.0. Transistor GN 1(09) | 2%
P.O. Circuit Component GN I{00} gg .
Considered under MEL Device Element % 3
Descriptors* = 3
Journal Article BL I(55) ¥4/ considered under Report Type* ’
Junction RD T(41) 7/ p.o. Isolation Method RD I(34) ;
Junction Forma- W 1{09) ¢ 7 P.O. Fabrication Techniques and A
tion Equipment W I{00)
) Includes:
Alloyina W I(10) 3 ',
: Diffusion W I(11) % ;
* 'y
Epitaxy W I(12) i 3
Kovar BK II(68) 7.3 p.0. Package Terminal Material i
BK (I(€4) §
Considered under Non-Functional HE
Element*
P.O. Device Element Materials
BK II(26)
Laboratory En- P 1(23) i’ﬁ P.0O. Failure Environment P I(18)
vironmental
Test

P.0. Failure Analysis Studies P I{00)

Liboratory Ground

See Ground, Laboratory Environment
Environment

N T T SR O AP R SR

129

- el . -
- R - O =
o b m.mu&»u.«mnw~w‘w - - ~

e — e




hadisg Wik iy a1 e a T
S e 5

i

| I ——
!
|

Laboratory Life P I(24)
Test
LASCR (Light GN 1{04)
Activated Sili-
con Controlled
Rectifier)
Launch and Flight OR 1(47)
Layout Sh 1(64)
Lead BK II(40
lead Attachment GN I{B13)
Modes (external
leads)
Lead Aattachment W I(50)

Processes and

Equipment (ex-
ternal leads)

¢ P.o. Failurs Brvirommsnt P I(18)
P.0. Failure Amalysis Studiss P I1(00)
73 pP.O. PNPN Devices ON I{01)
B.,0. Circuit Component ON X{00)

Considered urder MBL Davice Element
Descriptors®

&4 ©.0. Missile Envirorment OR I(45)
P.0. 'Application Znvironment OR I{35)
Considered under Applications

¥4 Pp.0. Computer Aids 5D I{63)

?.0. Circuit/Device Implamsntation
sp 1{60)

¥ 3 pP.O., Materials NOC BKX IX{13)
considered under Functional Elements*

£.0. Device _Element Materials
8 11{2¢&}

¥.3 Inciudes:
Microcable GN I{84]
Modules GN I(85)
Multilayer Board GN ({86}
Pressure Connector GN I{(87)
Printed Circuit Bosrd GN I(85}
Soldered G 1(89)
stacked Arrays GN I(90)
Welded GN 1(31)

9’.7 P.0. Fabrication Techniques and
Equipwent W I(GO)
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5 Lead Attachment Includes:
Processes etc.
1 {cont'd) Cold Welding W I(51)
Registance Weld GN I(95)
Soldered GN I(89)
. Lead Attachment Processes and
Equipment NOC W I(52)
Lead Attachrent W 1(52) ¥.7 P.o. Lead Attachment Processes and
2ricesses and Equipment W I{50)
" Equipment NOC
P.0. Fabrication echniques and
Equipment W I%00)
Lead Fatigue SD I(86) ¥.{ P.O. Failure Phenomena SD I(78) 3
23
P.O. Failure Analysis Studies P I(00)
Lead/Terminal Bond <N I(92) ¥3 Includes:
: Mol ¢ ! :
Bali TC Bond GR I{(93)
Plated GN I{94)
3 Resistance Weld GN I1(95)
1 . Solder GN 1{96) 3
Switch fC Bond 6N 1(97) g :
4 2
: Ultrasonic Bond ON 1(98) ‘
< - z
: Wedge 7C Bond GN I{99) !
Lead/Terminal W I(37) Y,7 P.O. Assembly W I(30) i
Bonding (wire :
bonding*) P.O. Fabrication Techniques and
Equipment W I{(00) :
g sncludes: ‘
1 Thermocompression bonding W I{38) .
E i
] Ultrasonic Bond GN I(38) N
g b
: LID* (leadless See Inverted, Face Down 3
inverted de- £
vice*) "
Limited BL I(17} §¥ 4 Considered under Report Security :
. Classification?® N
2 P.C. Classified BL I(13} or i
3 é Unclassified BL 2(16) § :
‘égf |
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* tinear (Analing*) RD T{12; c?ll Considsred under Functional Category*
Linear Device RD 1423} §./  considered under Operational Type*
Includes:

Differential RD I(24)
Single Ended RO X(25)
Linear Device NOC RD I(86)

Linear Device RD I(86) ¥/ p.0. vLinear Device RD I{23)
NOC
Liguid Immersion P 1{35) ¥ ¢ p.o. Failure Stress Domain P X(33)

P.0O. Failure Analysis Studies P 1(00)

A & Loose Material P 1(67} ¥ { p.o. Workmanship Datects P 1(61)
in Packzge
N £ P.0. Causes of Failures P I(49)
P.0. Failure Analysis Studies P I(00)
Lot Acceptance ¥1(05) 7. /¢ p.o. Quality Assurance Y I(03)

Caonsidered under Test Type*
P.0. Part Level Data Y I{00)

Low Baromstric GY I{30) ¥ /c P.o. Environmental Cunditions
Pressure GY I(24)

E: E P.O. Part Level Data Y I(00)

LS1 Interconnec- « SD 1{65) 7.4 p.o. Conputer Aids SD I(63})

. A tion Design

b ¥ P.O. Circuit/Device Implementation

- B SL I(60)
LSI (Large Scale BK I(83; g3 Considared under Sczle of Integration*
Integration*)
machine Printnut BL I{72) ‘Z*i" Considered under Document Format*
Machinc Processing OR 1(20) &9 p.o. statistical Tools OR I{1i5)

P.0O. Reliabilizy Technology OR I(00)

Kachine 3Sensible BUL I(73) ¥4 considered vnder Document Format®

Format
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Magnetism SD I(41) 5.4 P.0. Physical Phenomena SD I(23)

P.0. Circuit/Device Theory 5D I1{00)

Rt Pl WA ATOLes ey
.
ARSI b

Magnetic Film BK I{5%9) Y3 P.O. Circuit Functions BK I(9)

Storage Ele-

ments
Major System* ¥ 3 See: ?

F-111 G¥ 1I(53)

Minuteman II GY I{54)

S A ettt

AR N I e G TR e MDY D STTORIINY, MBS

Malfunction Re- OR I(76) %.// P.0. Reliability Data OR I(72) ;
ports E
Considered under Applications :
Manual Systems OR 1(26) y‘; P.O, Data Collection and Redustion E
OR I1(23) 3
) P.O. Reliability Technology OR I(00) j
¥anufactur :r ¥.7 DIGIT CODE ’
., .
Tens Units B
RD 1{83}  o©- RD I(64) -0 .

RD 1(74) 1- RD I1(65) -1 ;
RD I(75) 2~ RD I(66) -2 - .
RD 1(76} 3~ RD 1(67) -3 ;
RD £177) 4~ RD I({68) -4 :
RD 1(78) S~ RD I(69) -5 '

RD I(79;} {28 RD 1(70} -6

R I(80) 7 RD I(71) ~7

3 RD I{(81} - RD X(72) -8
’ RD 1(82)  9- RD I(73) -3 .
{
4 Z
5 - .
:
- 4
%
3
8
%
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Manufacturer RD 1(83) Amelco Semiconductor {01)
{eeng ' @) RD 1(65)
RD I(83) Amperex Electrunic Corp. (02)
RD I{66)
RD 1(83) Bunker-Ramo Corp. ({03}
RD 1(67)
RD I(83) Fairchild Semiconductor (04)
RD 1(68)
RD I(83) General Instrument Corp. (05}
RD 1(69)
RD I{83) ITT Semiconductor (06)
RD I{70)}
RD I(83) Motorola Semiconductor Products
RD 1(71} (07)
RD I{83) Nactional Semiconductor Corp. (08)
. RD I(72)
RD 1{83) Philco~Ford Corp. (09)
. RD I(73})
Philco-Ford Bipelar IC's
Philco-Ford MOS IC!s
RD I{74} Radiation, Inc. (10}
RD I1(64}
RD 1{74) Radio Corporation of America (11;j
RD I(65) *
RD I{74) Raytheon Company (12}
RD I(%6) s
RU I(74}) Signetics Corp. (13)
RD I(67)
RD I(74) 31liconix, Inc. (14)
RD 1(68)
RD I{74) Sperry Semiconductocr {15}
RD I{69)
#D £{74) 3prague Electrie Co. (1=}
RD I{70)
RE 1{74)] Sylvania Electric £roducts Inc.
RD 1{71) (17}
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Cd
: Manufacturer (cont’'ad) RD I{74) Texas Instruments Incorporated (18) L
. RD 1(72) R
! RD I(74) Traneitron Electronic Corp. (19) P
RD 1{73) \
RD I{75) Union Carbide Electronics (20)
RD I(75) wWestinghouse Electric Corp. (21) :
RD 1{63)
a) ¥4 p.0. pevice Manufacturer BL I{25} 2
. b} ¥.2 Considered under Report Source*
Manufacturing GY 1(79) ¥.2Z 1Includes: H
Date §
GY I(62) 1962 1
GY I(63) 1963
67 T(64) 1964
GY I{65) 1965
GY 1(66) 1966 O
GY I(73) Jan.-June
£
: ) ' GY I(74) July-Dec.
GY 1(67) 1967 . :
GY I(68) 1968 .
GY 1(69) 1969 P2
E GY 1(70) 1970 . i
L4
GY I{71) %
: ¥
GY I(72) i
GY I(75) Jan.-Mar, 2
GY 1{76) Apr.~June i‘
: GY 1{77) July-Sept. K
§ GY 1(78) oOct.-Dec. :
Martin- SD 1(58) ¥.4 P.o. Device User BL 1(26) 3
£ Marietta (0%) s 1{99) %
. Considered under Report Scurce* z
&
. %

%

K

+

S
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Masking w17
Mask Design Sp 1(66)
Mask Misalignment P I(82)
Material Control W I(77}
{RAW) Specifica.
tions
Material Prepara- ® I{Gl)
tion
Materials Control OR I(92)
Materials NOC AaK 1r{13)

b)

TR TR S RTINS ST T N PP

[RUREN

3'.7 P.O. Photalithography W 1(14)

P.Q. Fabrication Technigques and
2quipment W I{20)

5.5 p.0. Computer A\ids SD I(63)

749 P.0. Circuit/Device Implementation
SD 1(60)

7.4 P.O. Physical Defects P I(70}
P.O. Failure Analysis Studies P I(00}

2. ¥ considered under Specifications

7.¥ p.o. Fabrication Techniques and
Equipment W I(00)

Includes:
Crystal Growth W I(02)
Purification and Refinement W I(03)
¥ { P.O. Corrective Measures OR I(8%)
P.O. Failure Analysis Studies P I{00)
¥ 3 considered under Functional Elements*

P.O. Device Element Materials
BK II(26}

Includes:
1I-V1 Compoundsl BE II{32)
III-V Compounds® BK II({1%)
wv-vz (:corr.p«:n.mclsl BE 1I.4)
V-1V Compoundsl BK II(35)
1II-VI Compounds® @k 17{9%}

Cermets and Glazes {a
positions) BK I {3

lCompcunG identification page 247
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Materials NOC
{cont'd}

G

B i SR .
b CIEIIIT e o A AL L s | v e Tt 4 o s

Includes (cont'd)
Ferrites BK I1(36)

Ferroelectrics BK II(37)

Hafnium BK II(14)

Indium BK II(38)

Iron BK II{39)

Lead BK II{40)

Molybdenum BK II(41)

Nichrome BK II(42}

Platinum BK I1(43)

Tantalum BK II(44)

Mathematical Mod-
eling

Maximum Faa-Out
- {Rating per
Equivalent Gate
Circuit)

LS
+

SD 1{52)

¥.3

5.5

Tin BK IXI(45)
Materials NOC BK II(13)
P.0. Circuit/Device Theory
Considered under Electrical Pro-
perties*
BK 1(03) Less than 5
BK I(04) S5 thru 10
BK I(05) Excess of 10

5D 1(00)

L liis 2ot

gz gy, —

Maximum Frequency 713 Considered under Electrical Proper-
cof Operation ties*
BK I(06; Less thaan 10 Hz
BK 1(07) 10 Hz to less than 10 kHz
BK I(08) 10 xHz to less than 10 Milz
BK I{U8) 10 MHz %o less than 300 MHz
BK I(10} 300 MHz to 300 GHz
BK I(11) Greater than 300 GHz
137
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Maximum Operating
Temperature

Maximum Qutput
Power

Maximum Power Dis-
sipation (per
Equivalent Cir-
cuit Input)
(gate)

Maximum Storage
Temperature

Mechanical Environ- Y I(77)
ments

¥ 37  considered under Eavirormental Capa-
bilities®*

BK I(25)
BR I(26)
BK I(27)
B 1(28)
BK I{(29}

NV
W

23202.50C
172.5°C to €202.5°C
152.5°C to <172.5°C
102.5°C to ¢ 152.5°C
< 102.5°¢C

Considered under Electrical Pro-

perties*

BK I(21)
BK I{22)
BK I(23)
BK 1(24)

o
(S U

Canside
pertie

BK I{12)
BK I(13)
BK I{14)

less than 10 mw

20 - 100 mw

101w -~ 1 Watt
Greater than 1 Watt

red under Electrical Pro-
s*

L.ess than 10 mw
10 thru 30 mw

Greater than 30 mw

T3 Considered under Envirormental Capa-
bilities*

BK I(34)
BK I(395)
BK I{36)
BK 1{37)
BK I1(38)
Bk I{33}

>302.5°C
252.5°C to <302.5°C
202.5°C to <252.5°C
152.5°C to <202.5°C
102.5°C to <152.5°C
< 102.50¢

7 /6 Considered under Step Stress Test
Domain*

P.O, Step Stress Test Y I{73)

P.0. Part Level Data Y I(0Q0)
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Mechanical En-
virorments

¥ 1(91)

7 0

o e S - gV SIS DT T e N mes et M med © L e v

Considered under Accelerated Life
Test Domain®

P.O. Accelerated Life Test Y I(87)

P.O. Part lLevel Data Y I(03)

Mechanical Pro- SD 1(42) .35 p.o. Physical Phenomena S 1{23}
pagation
. P.O. Circuit/Device Theory SD I{00)
Mezhanical Shock GY I(31) ¥./C P.O. Environmental Condition &Y I(z4)
P.O. Part Level Data Y I(00)
Mechanical Shock P I(36) 9.¢ p.o. Failure Stress bomain P I(23)
P.O. Failure Analysis Studies P I(00)
Mecharical Stress OR 1(38) $.9 P.0. Test Techniques and Procedures
Testing Ok 1{03)
P.O. Reliability Technclogy OR 1(00)
MECL* See ML
. MEL Device Eiement ¥.7 Includes:
Descriptor*
. Circuit Component GN 1{00}
. Circuit Component Regions®
Die Size
Metal RD I(90; ¥.3 P.0o. Package Material (Primary)
RD 1{87}
Considered on Non-Functionai Elements*
P.0O. Device Element Materials
BK 1I(26}
Metallization P 1(83) §.¢ p.O. Physical Defects P 1{70)
Discontinuirty
P.O. Farlure Analysis Studies P I(00)
Metallization See Circuit Metallization Materials
Materials
. Metallurgical SD 1(87) ¥ ¢ P.O. Failure Phenotena SU i{78)
Diffusion
P.O. Failure Analysis Studies P 1{00)
. Metallurq:cal SD 1(53) Y. 4 P.O. Circuit/Device Theory SD I{00)
Phenomena
139
m W e T e s A M N o IO e et

"y
£

e e Y T g g K el

*
ST BEERLS W

i

e vt

At syt Tt 8 st A et A

LA s 2 T

pd

‘W

AR T AT R AT Y 7 VRN LT s T R ]

(st S R




SIS

DL o .
\ Iyt AR
o \ 1
e O P¥ T 3t e e S VAT 2

SO AR A

B

- i
(i pomars v ewg
O oot P AR AL RS

5
oot

PAREN

B . b ] W ool @ eIk s ot

Metallurgical Includes:

Phenomenz {(cont'd)
Alloying W 1(10)

Crystal Growth W 1(02)
Patigue SD I(54)
Shear Modulus SD I(5%)
Work Hardening SD I(56) .
Young's Madulus SD I(57)

Metal Screen W 1{24) ¥.7 P.0. Thick Film W 1(23)

P.0. Fabrication Techniques and
Equipment W I{00}

8B oAt 5+ 0y Mot 28 y
P T8 ot 4 o2 Nl £33 P 5 Ny 5

P.O. Deposition W I{22)

R A I A R B S A B O T R S Ll RNV et Py s 13

Microcable GN 1(84) ¥ 3 p.0. Lead Attachment Modes GN I(83)
Micro Capacitor See Discrete Micro Capacitor
Discrete*
Microcircuit, See Hybrid Microcircuit {
Hybria .
11
Microcircuit, See Multichip Microcircuit f
Mulitichip
Miero Dicde, G 1(34) ¥3 P.0. Diode N I(30) 4
Discrete “
P.O. Circuit Component GN I(Q0) H
Considered under MEL Dsvice Element ;
bescriptors*
Microelectronic ¥./ Includes: :
Category*
Composite IC, Diffused RD 1{01)
Composite IC, Epitaxial RDL I(02)
Composite IC, NOC (Synonyms: Com-
patible Monolithic*, Monobrid*,
Active Substrate IC*) RD I(00)
Hybrid Microcircuit (Synonyms: Hy-
brid integrated Circuit®) RD 1(03) .
Monclithic, Di1ffused RD I(04)
Monolithic, Epitaxial RD 1(05) . :
Monolithic IGFET RD I1(06) -
2 g
o 'é
140 ¥
i
f
B
k¢
e 3
- — IS !
}




:
4
E
WS S S TS ﬂmmig

IR AR LN o S A B ARG I F QYT g N e o - S
w E‘;
¥
té g
2
.
Microelectronic Includes (cont'd) i
Category* (cont'gd) g

Monolithic, NOC (not otherwise

classified. Synonyms: Mono*,

Fully IC* Semiconductor IC*)
. RD T(07)

BRI

Multichip Microcircuit (Synonyms:
Multichip Hybrid 1C*) RD I(08)

f
2

FIRGIYS
.

Thick Film - Pure IC (Synonyms:
Passive Substrate IC*) RD 1(09}

Thin Film - Pure IC {Synonyms:
TFIC*, Passive Substrate Ir*)}
RD I(10)

BERYIN TN T FI1 TR O 0

Microelectronic See MEL Device
Device

whrn

Microfiche BL I(74) 4 4 Considered under Document Format*
Microfilm BL I{(75) ¥4 Considered under Document Format*

MIL-M-23700 Y I{1ll) ¥.7c Considered under Specification
Reference*

P aiNeand 7o s<etsdesatie o

P.0O. Part Level Data Y I{00}

"

MIL-S-15300 Y 1(12) Y./ic Considered under Specification
. Reference*

e T S ST S TN

ZILPaY wsh e

P.O. Part Level Data Y I(00}

MIL-5TD-202 Y I(13) §¥./¢ Considered under Specification
Reference*

LA ey

P.O. Part Level Data Y I{00)

MIL-STD-750 Y 1(14) § s0 Considered under Specification,
Reference* .

P,0. Part Level Data Y I{00)

SRS R T S 112

Military RD I1(62) X.i/ Considered under Qualification Class*

LREVAL R LS

Mil:itary and BL 1(30) ;4 Considered under Sponsoring Organiza-
Space 4 tion*

includes:
Alr Force BL I{3})

Army BL I{32)
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Military and
Space {(cont‘'d)

Milttary and

Space

Military Upgraded

Minimum Operating
Temperature

Minimun Storage
Temperature

Minuteman II

BL I(19)

RD 1(63)

GY I(5%48)

7.4

¥./
7.3

Includes (cont'd)
DOD  EL I(3%)
NASA BL I(34)
Navy BL 1(35)
Considered under Report Source*

Intiudes:
Air Force BL I1(20)
Army BL I1(21)
DOD BL 1(22)
NASA AL I(23)
Navy BL I{24)
Considered under Qualification Class*

Considered undar Environrental Capa..
bilities*

BK I(30) »-42.5°C
BK I(31) -62.5¢C to <-42.5°C
BK I(32) -82.5°C to ¢ -62.5C

BK 1(33) < -82.5°C

L 4
7.3 Considered under Environmental Capa-

bilities*
BK I(40) >-42.5°C
BK (41} -62.5°C to < -42.%"
BK 1{42) -82.5°C to <-82.5
BK 1{43) -102.5¢ to <-§7.%°C
Bk 1(44) < -102.5°C

&3 Considered under Major System*
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M:sapplicaticn P I(51) ¥ &
Missile Environment OR I(45) .11
MNS GN I(46) ¥. 3

Mckile, Ground

Environmaent
Medificaticn SD 1(69; v 5
Module RD 1(57) ¥y
Modules GN I(85) Y3
Moisture or Hum- P I(37) ¥ ¢
1disy
Moisture Resis- GY 1(32) . g w
* tance

143
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P.O. Causes of Failure P I(49)

P.O. Failure Analysis Studies P I1(00)
Includes:
Device Mishandling P I(52)
Erroneous Lead Positioning P 1(53)
Overstressed Davices P 1(54)
P.O. Application Envirorment OR I{35)
Considered under Apnlications
Includes:
Ground checkout OR I(46)
Launch and Flight OR I(47)
P.O. IGFET GN T(13)
P.O. FET GN 1(12)
P.O. Transistors GN I(09}
P.O. Circuit Component GN I{(00)

Considered under MEL Device Element
Descriptors*

See Ground Mobile Environment
P.O. Circuit/Device Implementation
SD 1(60)

Considered under Package Configura-
tion*

P.O. Lead Attachment Modes GN I(83)
P.O. Failure Stress Domaim P I(33)
}.0, Failure Analysis 3tudies P I(J0)
P.O. Environmental Condition GY I(24)

P.C, Part lfevel Data Y y(00)
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§ Molded Bk £(93) a) 72 P.o. Package Seal EK 1{90; g
3 b) ¥7 p.o. Eacapsulation/Package Sealiug %
: W9 1(39) 5
A F P.0. Fabrication Techniques 3nd f
E: Equipment W 1(00) - /
: Molecular Elec- BK I(60) ¥.3 p.o. Circuit Functions ER 1(49)
. tronic Function .
; Molybdenum BK II(41) ¥3 p.o. Matersals KQ® BK II(13) * t
. 3|
- Considered under Functional Element* 3
P.0. Device Element Materials
BK 11(26) o
» H
., 5 Mono* See Monolithic, MNOC f
§ Monobrid* See Composite IC (NC2) 3
[ Monolithic, NOC ¥./ Considered under Microelectropic
E (Synonyms: Mono*, . Category*
. Fully IC*, Semi-
| sonductor IC*)
g Monolithic, Dif- RD 1(04) ¥ { considered under Microslectrcnic - .
y fused Category* 3
s Monnlithic, Epit-  RD I{05) & ! corsidered under Micraelectronic i
aa axial Category* ’ . %
3 Monoiithic IGFET RD 1(06) ¥./ considered under Microelectronic é
: Cateqorv* .
H N
: Monostable BK I(61) J.3 p.o. Circuit Functions BK 1(49) 3
Multivibrators
. 8 MOS GN I(28) a) &7 Considered under Capacitor GN I(24)
5 P.O. Circuit Component GN I(00)
Considered under MEL Devica Element
Descriptors*
: b) ¥ 3 P.O. IGFET GN 1(13}
H P.O. FET GN 1(12)
i P.O. Transistors GN I[(09)

:
Adea -

: P.O. Circuit Compcnent GN I(00)

Considered under MEL Device Element
descriptoxs*
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MOS pProcesses NOC W I(61) 9.7 P.0O. Fabrication Techniques and
°  Ecuipment W I(00)
MOSTL RD I(18) ¢/ P.O. Digital Logzc RD I(13)
Considered under Operational Type* 3

Motorola (10) SD 1(59) % 4 P.0. Device User BL I{26) 2
. SD £(05) o
Considerel urder Report Scurce* jj'

Motorola Semi- RD 1(83) a} ¥ Considered under Manufacturer
conductor RL L(71) £,
Products, Inc. b) ¥4 P.O. Device Manufacturer BL I(25)
(07) E
Considercd under Report Source* 3
MSI (Medium Scale BK I{84) ¥.3 Considered under Scsle of Integration*’
Integration)
MTOS GN :(47) §.2 P.O. IGFET GN L{l3)
P.O. FET 3% I(12) E -

I.0. Transistor GW 1109)
P.0. Circuit Corponent G 1{(C0) ‘

Consicered under MElL Device Element 1

. Descriptors*
Multichip Hybrid See Multichip Microcircuit 2 e
IC* 2
Multichip Micro- RD 1{08) ¥.] Considered under Microelectronic :'
circuit (Multi- Category* =0
chip Hybrid 1C*) M
Multilayer Board G 1(86) §3 P.0. Lead Attacknent Modes GN 1(83) -
Multiple Emitter GN 1{(17N ¥.3 P.O. Transistors GN I(05) ; ,
PR

P.0. Circuit Cumponent GN I{30) I3

Considered under MEL Device Element ; -

Descriptors* i3

'L ;

Multivibrator RV 1(47) ¥/ Considered uander Carcuit Complexity* i 32
) Multivibrator Se= Astakle, SBistabie, Moncstable ¥

Multivibrator g
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NAND Gate (NAND/

Py 7 TR TR TR TP AT T <R o v e e

NOR Gate*)

NAND/NOR, Gate*

NASA

NASA

NASA

National Semi-

conducter Corp.

(08)

Navigation

Navy

tl-Channel

IGFET

Negative Resis-
tance/Gunn o£f-

fect

Y ARG e Tavine

BK 1{62)

BL 1{23)

BL I(34)
Y i(15)

RD 1(83)
RD I{72)

OR I(6l)
BL I(24)

BL I{35)

GN I(14)

S I(43)

R T T L o KGR T I SO K Y NI At e f s

&3 P.O. Circuit Functions BK I(49)

See NAND Gate
£ 4 Pp.o. Military and Space BL I(19)
Considered undar Report Source*
g4 P.O. Military and Space BL I(30)

Considered under Sponsoring Organiza-
tion

& /6 Considered under Specification Ref-
erence*

P.O. Part Level Data Y I(00)
a} ¢.a Considered under Manufacturer
b) # 4 P.O. Device Manufacturer BL I(25)
Considered under Report Source*
g.// Considered under Equipment Clasa*
Considered under Applications
¥4 P.0, Military and Space BL I(19)
Considered under Report Source*
¥4 P.O. Military and Space BL 1(30)

Considered under Sponsoring Organiza-
tion*

7.3 P.O. IGFET GN I(13)
P.O. FET GN I(12)
P.O. Transistors GN I(09)
P.0O. Circuit Component GN I(00)

Considered under MEL Device Element
Descriptors®

¥ 45 P.0. Physical Phenomena ST I(23)

P.O. Circuit/Device Thzory SD I(00)
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Nichrome BK II{(42) 53 Pp.0o. Materials NOC BK II(13)

R

Considered under Functional Xlements*

P.0O. Device Element Material

Y BRTERATG

BK I1{26) .
Nickel (All) GY 1(85) 5.3 Unqualified terms .
Nickel BK II(05) ¥,3 P.O. Circuit Metallization Material
BK 1I1(00) .

Considered under Functional Elements®*

F.0O. Device Element Material X :
BK 1I(26) ’

P.0O. Nickel (All) GY I(85)

Nitride Dielec- See Dielectric, Nitride
tric
Noise, Acous- P 1(38) ¥4 P.O. Failure Stress bomain P 1(33) éo
tical
P.O. Failure Analysis Studies P I(00) i
Noise Figure GY I(90) 93 P.O. Circuit Parameters GY I(B6) § .
Noise Margin GY 1(91) § 3 P.O. Circuit Parameters GY I(86) 1
Non-Destructive P 1(10) &¥( P.O. Failure Analysis Techniques : k
Evaluation P 1{01) [
P.O. Failure Analysis Studies P I{00) '
Non-Functional ¥.3 P.O. bevice Element Material . i
Elements* BK II(26) i
i
See: :

Die Bond Material BK II(58)

C Y
N

Package Materaal (Primary) RD I(87)

Package Terminal Material B II(64)

e AL A Al

Substrate Materials Bk II(46)

Surface Protection BK II(53) o

- gy iy Ay

Non-Military BL I(39) ¥ # cConsidered under Sponsoring Organiza- ‘i ‘
Government tion* b
] Agency 3 :
§ E
JE
H
£
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Non-Military
Government
Agency

Norden (11)

NOR Gate (NOR/
RAND Gate*)

NOR/MAND Gate*
Not Certified
NPN

Humber of Major
Process Steps*

Open Circuit

Cperating Tests

Operational Ampli-
fier

BL 1(28)
SD I(59)

SD I(91)

BK I(63)

BL 1(41)
GN 1(18}

P I(30)

OR I(09)

BK 1{64)

§.4

v

¥3

14
.3

¥.3

22

24

23,

148
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Considered under Report Source*

P.C. Device User BL I(26)
Considered under Report Source*

P.O, Circuit Functions BK I(49)

See NOR Gate .

Ccnsidered under Data Validation* '
P.0. Transistors GN I{G9)
P.0O. Circuit Component GN I(00) ;

Considered under MEL Device Element
Descriptors*

BK I(73) 3 i
BK I(74) -
BK I(75)
BK I(76)
BK I(77)

B

1(78)

W O N o o

7

1(79)
I1(80) 10

B

BK I1(81) 11
BX I(82) 12
BK I(72} Other
P.O. Failure Mcode P I(27)
P.O, Failure Analysis Studies P I(00)

P.0. Test Techniques and Procedures
OR 1(03) 1

P.O. Reliability Techrnioclogy OR I(00) . g

P.O. Circuit Functions Bk I(49) }
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Operational Dynam-
1c Life Test

Operational Dynam-~
ic Test Maximum
Load Power

Cperational bynam-
1c Test Maximum
Supply Voltage

Operational Dynam-
1c Test Maximum
Temperature

o Rt R PRI S S A Ao Nt

R . T R T T TN

GY 1(05) 8./6 P.O. Part Level Data Y I(00)
Includes:

Operational Dynamic Test Maximum
Lcad Power

Operational Dynamic Test Maximum
Supply Valtage

Operational Dynamic Test Maximum
Temperature

& /0 P.0. Operational Dynamic Life Test
GY I1(05)

P.0O. Part Level Data Y I(00)
Includes:

I1(19)«<95% Rated

3 9

I(20) 95% to <105% Rated

I(21) 10%% toJ155% Rated

Q2
4
8]
*
-
%
Pt
W
£

Rated

8. /70 P.O. Operational Dynamic Life Test
GY I(0%)

P.O. Part Level Data Y I(00)
Includes:
GY I(15) <« 95% Rated
GY I(18) 95% to . 105% Rated
GY I(17) 1054 to < 155X Rated
GY I1(18) 155% Rated

v./0 P.O. Operational Dynamic Life Test
GY 1(0S)

P.O. Part Level Data Y I{0Q}
Includes:

GY 1(06) \ -82.5°C

GY 1(07) -82.5°C to « -42.5°¢

GY I(03) -42.5°C to < 21°C

GY I{09) 21¢C tow3l°C
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Operational Dynam-
ic Test Maximum

Temperature
{cont '@)

Operational Static Y I(26) g0
Life Tests

Operational Static 8.0
Test Load Power

Operational Static ¥.10
Test Supply
Voltage

Includes (cont’d)
GY I(10) 3loC to  102.5°C
GY I(11) 102.5°C ta 152.5°C
GY I(12) 152.5°C to 292.5°C
GY I(13) 202.5°C to « 302.5°C
GY I(14) >302.5°C

P.O. Part Level Data Y I{00)

Includes:

Operatiocnal Static Test Load Power

Operational Static Test Supply
Voltage

Operational Static Test Temperature

P.O. Operational Static Life Test
Y I(26)

P.O. Part Level Data Y I(00)
Includes:
Y I(4C) < 95% Rated
Y I(41) 95% to < 105% Rated
Y 1(42) 105% to < 155X Rated
Y I(43) >155X Rated

P.O. Operatiocnal Static Life Test
Y 1(26)

P.O. Part Level Data Y I(00)
Includes:
Y I(36) < 95X Rated
Y I(37) 95% to < 105% Rated
Y 1(38) 105% to <«155% Rated
Y I(39) 2155% Rated
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Operational Static
Test Temperature

g.16
Y 1(26)

P.0O. Part Level

Includes:

P.0. Operational Static Life Tes'

1(27)
1(28)
1(29)
1(30)
1(31)
1(32)
I(33)
1{34)

<. -82.5C
-82,5°C
-42.5°C
21¢C to
31°C to
102.5¢C
152.5°C
202,5°C

Data Y I(90)

to . -42.,5°C
to < 21°C

« 3iecC

N 102,5¢C

to < 152.5°C
to \ 292.5°C
to  302.5°C

MoK K K K K

1(35) >302.5°C

Operational Type* g./ Ssee:

Digital Logic RD I(13)
Linear Device RD I{23)

OR/AND Gate* See OR Gate
OR Gate (OR/AND

BK I(65) 73
Gatet*)

P.O. Circuit Functions BK I{49)

Jutput Impedance ¥ 3
(Typical)

Considered under Electrical Pro-
perties*

Includes:

BK I{(00) Less than 10 K Ohms

BK I{0!) 10 KX thru 100 K Ohms
BK I(02) Greater than 100 K Ohms

Overstressed De-
vices

P 1(54) ¥¢  P.o. Misapplication P 1(51)
P.O0. Causes of Failure P I(49)

P.O. Failure Analysis Studies P I(00)
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W I{13) a)

Oxidation

b) 2;7

Oxidation De-
fects

-3 Oxide, Dielectric

.f Package Configura-
tion*

Package Failure

Package Material
{Primary)

OOV

P 1(84) 74

P I(31) A

RD 1(87) L3

¥.5 P.O. Chemical Phenomena SD I(01)

P.0. Circuit/Device Theory SD I(00)

P.O. Fabrication Techniques and
Equipment W I{(02J)

P.0. Physical Defects P 1(70)

P.O. Failure Analysis Studies P I(00)

See Dielectric, Oxide

¥.| See:

Can, Hermetic Sealed RD I(52)

Dual In-Line, Hermetic Sealed
RC I(53)

Dual In-Line, Plastic (DIP)
RD I1(54)

Flat Pack, Ceramic RD I(55)
Flat Pack, Glass RD I(56)
Module RD I(57)

ulated (Non-DIP
RD 1(58)

Plastic Enca
Plastic Cap

P.O. Failure Modes P 1(27)
P.O. Failure Analysis Studies P I{09)

Considered under Non-Functional
Elements*

P.0. Device Element Materials
BK IX(26)

Includes:
Ceramics RD I(88)
Glass RD I(89)

Metal RD I(50)

Plastic Silicon Resin RD I(91)

Plastic, NOC RD I(92)
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Package Seal

Package Seal NOC

Package Terminal
Material

Package Terminal
Material NOC

Package Type

s T A RS TR RS e b IR 5

R res R S i R T

BK 1(90)

BK I(95)

BK II{64)

BK II1(69)

BK 1I{81)

.3

7.3

<

e

3

X4

v

L

T v«&*wmg

Includes:

Glass-to-Glass Seal BK I(91)

Glass-to-Metal Seal 8K I(92)

Molded BK I(93)

Seam Weld BK I(94)

Package Seal NOC BK I(95)
P.0. Package Seal BK I(90)
Considered under Non-Functional

Elements*
P.O. Device Element Material
BK I1(26)

Includes:

Aluminum BK II(65)

Copper BK II(66)

Gold BK II{(67)

Kovar BK II(68)

Package Terminal Material NOC

BK I1(69)
P.0O. Package Terminal Material
BK II(64)
Considered under Non-Functional Ele-
ments*
P.O. Device Element Materials
BK 11(26)
Includes:
BK I1I(82) TO-5
BK II(70) TO-70
BK II(71) TO-71
BK 1I1(72) TO-72
BK II(73) TO-73
153
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i Package Type Inciudes (cont‘d)
; {cont'Q)
BK 11(74) TO-74 H
8K II{75) TO-75
BK 1X(76} TO-76 .
BK 11(77) TO-77 ‘ 3
3> H
BK II(78) T0-78 . [
£ i
BK II(79) TO-79 :
X BK II{80) TO-80 :
BK II(84) TO-84 ;
K BK II(85) TO-85 ;:
- ;
& BK II(86) TO-86
3 8K II(87) T0-87 °
B 1
BK II(88) TO-88 ;
2 BK II{89) TO-89
BK II(90) TO-90
' BK II(91) TO-91 é
BK II(95) TO0-95 i
BK II(96) TO-96 :
i
BK II(99) TO-99 !
BK II(83) TO-100 -
Dual In-Line, 10 Lead 8K II(92)
Dual In-Line, 14 Lead BK 1{{93) ;
Dual In-Line, NOC BK II(94) :
Packaging OR I(85) & // P.O. Application Design Techniques and k
Considerations OR I{(79) 3
Considered under Applications ‘
i
.
4
t
f
i
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Packaging BL I(63) 5.4 P.0. Survey and Review BL 1(59) i
Considered under Report Type®* ‘ B
. Packaging and De- W I(78) J. 7 Specifications § ]
iivery Specifica- g3
tions §
q
. Part Level Data Y 1(00) ¥./¢ Includes: I
Accelerated Life Test Y I(87) § t"
Agree Test OR I(05) ;
i
Eanvironmental Condition GY [(24) .
x .
intermittent Life Test Y I{50} .
Operational Dynamic Life Tes: k
G 1(05) L
P |
Operational State Life Test 7
Y 1(26) 3
3
Specification Reference* :
: Step Stress Test Y I(73) 3
Storage life Test Temperature E
. Test Results GY I{(43) ,j,
Test Type* Z
Part Number 3.2  Part Nunber Termatrex B
Code Card Numbers ’% 3
Thousand é d
_ W I1(62) 73
o W 1(63)
iiundred
0. . W I(64)
S W I(65) .
2 _ W 1(66) ;,
3 _ W I(67) i
4 W I(68) -
3 W 1(69) ‘
. 6. W I1(70)
Y S W I{71) 4
.8_ _ W 1(72) o
9% _ W I(73) o
) 41
A
2
N
155




Part Number (cont‘d)

Passive Substrate

ICY
Passivated NOC BK II(57)
P~-Channel IGFET GH I{15)
FPerformance Y I1{02)
Performance GY 1(47)
Curves

e w——— - -

.8

303

5.0

7.0

Part Number Termatrex
Coge card Nymbern

1{40)
I(41)
I{42)
1(43)
1(44)
1(45)
1{46)
1{47)
1(48)
1(49)

» W

|
U
I

Iqlo- wn
[

|

EEXILEITEE

)
\D.Q
{

Units

1{90)
1(91)
I1(92)
1(93)
1(94)
1(95)
1(96)
I1(87)
1(938)
1(99)

L O T T T O O A
(I T T T O O O A
'o'm'qlc\lm’alwlwlr-'o

ZEXZEZLEEZIE

See Thin Film Pure IC or Thick
Film Pure IC

P.O. Surface Protection BK II(53)

Considered under Non-Functional
Element*

P.O. Device Element Material BK II(26)
P.O. IGFET GN I(13)

P.O. FET GN I(12)

P.O. Transistor GN I{09)

P.O. Circuit Component GN I{00)

Considered under MEL Device Element
Descriptor*

Considered under Test Type*
P.O. Part Level Data Y I1(00)
P.O. Test Results GY I(43)

P.C. Part Level Data Y I(00)

B R N T Ty,




Performance
. Measurement

Philco-Ford
Corp. (09)

Phosphorous

Photochromic
Paints
Photoconductiv~

ity

Photolithography

Photoresist

Photoresponse
Mapping

e e
> [T s WRRETORE S ORDE XIS AT T T~
T e T W W

OR I(29)

RD 1(83) a)
RD I{73)
b)

BK II(24)

P I(11)

SD I(44)

W 1(14)

W I1(18)

P I1(12)

ag
~Q

.2 Considered under Manufacturar
¢4 P.O. Device Manufacturer BL 1(25)
Considered under Report Source*
¥.2 P.O. Dopant Materials BK II(18)
Considered under Functicnal Element*
P.O. Device Element Material
BK II(26) ;
¥, P.O. Failure Analysis Techniques &
P 1(01) 3k
i‘»’i-
P.O, Fajilure Analysis Studies P X(00) =%
%
g 57 P.O. Physical Phenomena SD I(23) ¥
P.0. Circuit/Device Theory SD I(00) ]
g7 P.O. Fabrication Techniques and
Equipment W I(00)
Includes:
Developing W I(15)
Exposure W 1(16)
Maskirg W I(17)
Photoresist W 1(18)
Washing W I(19)
¥.7 P.O. Photolithography W I(14)
P.O. Fabrication Techniques and
Equipment W I(00)
¥.¢ P.C. Failure Analys:is Tecinniques
P I1(01) ..
$
P.O. Failure Analysis Studies &
P I(00) B
X
£
®
%
3
Nz
157 4.

P.0. Facilities OR 1(27)

P.0. Reliability Technology OR I(00)
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Physical Defects P 1(70) §:¢ P.O. Failure Analysis Stud.es P I(00)

includes:
Broken Lead P I{71)
Contamination P I{(72) )
Cracked Die P I{73)
Cracked Package P I(74)

Crystal Defects P I(75)

Defective Bond P 1I(76)

Diffusion Defects P I(77)

LY

Epitaxy Defects P I{(78)
Film Thickness Defect P I({79)

Foreign Material P I(80)

LA

Improper Ztch P I(81)

SRR

Mask Misalignment P I(82)

Metallization Discontinuity
P 1(83)

Fandbes Ak

idation Defect P I(84)

Pin Holes in Metallization P I(85)
Pin Holes in Oxide P I{B86)

Poor Metallization Adhesion
, P 1(87)

DB G ca R diens

Seal Leuk P I(88)

Physical Par- sD 1(07) .5 p.o. Circuit/Device Theory SD I(00)
ameters

senabin . e

Includes: :
Carrier Concentration SU I{08) :
Carrier Lifetime SD I{(09)
Carrier Mobility SD I(10}

Carrier Velocity SD I(11}
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Physicat Par-
ameters (cont'd)

Physical Phen-
omend

B N et DR LT i e e Lo

3

TRT S A gy

o IRGGT Y, M

2 Bary
B
.

s —_ T e - e
IR AR Giis

b ———— —— ——————— — - -

S e

Includes (cont'd)
SD I1(12)
SDh T(13)

Contact potential
Diffusion Coefficient
Di1ffusion Length SD I(14)
Energy Gap SD I(15)
Enerqy Level SD I{16)
fFermi1 Level SD I(17)
Heat Capacity Sb 1(18)
Storage Time SD 1(19)
Trermal Conductivity SD I{20)
Thermal Diffusivity SD 1{Zl)
Work Function SD I(22)
SD 1(23) ¥7  p.0. Circuit/Device Theory SD I(00)
Includes:
carrier Diffusion SD I(24)
Carrier Generation SD I(25)
Carrier Injersticn 3D [{26)
carrier Recumbination S 1(27)
Carcier satuyration 3L 1(28)
bepletion S5 1S}

Electrical Conductinn 355 I{30)

Electrical Nolse senerat:on
S 1{31)

Electron Spin 8D I{3s}

snhancement $D 133}
raults and Dislocations 3D T{34)
Ferraelectricity SD I1{35)

Fi1eld Effect 5D 1(36)
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Physical pPhen- Inciudes (cont'd)
omena (cont'd)

i
t
¢
H

Hall Effect SD I(37)

Impurity LDiffusion SD I(38)

VI Yo

Inversion and Channeling SD I{39)
Ion Migration SD I(40)

Magnetisrm €D I(41)

Mechanical Propagation SD T 42)

Negative Resistance/Cunn Effect . :
SD I(43) : :

Photoconductivity SD I{44) :
Pinch Off SD 1(4%5)

Radiation Emission/Electroliumiri-
esence SD I(46)

Resonance SD I1{47) ) 3

Reverse Breakdown SD I(48}

frevon

BRI

Superconductivity SD 1(49) . ) A

<

RatA e B

o w——

-

Theriral Conduction SD 1(50)
Thermoelectric Effects SD I{51)
Pilot Production BK 1{98) &3 Considered under Item Status®

v hnuyetts oo

- Pinch Off SD 1(45} y.5  P.O. Physical Phenomena SD I(23)

P.O. Circuit/Device Theory SD 1(00}

PR PYE SRR YA

Pin Holes in P I{85) e P.C, Physical Defects P I{(79)
Metallization

i P.0. Failure Analysis Studies P I{(0QC)

Pin Holes in P 1(86) §.4 P.O. Physical Defects P I(70)
Oxide

P.0. Failure Analysis Studies P I{(00)
_Plague Forration Sb j{8R) f.¢ T.0. Failure Phenomena SD I(78) )
: P.C. Failure Analysis Studies P I(039)
>

Planur Junction SN 1(7¢) §.3 Considered under Circuit Component .
Regions?®

PR S VY

Considered under MEL Device Element
Desceiptor®

Pry
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RETR AR PR

R

¥

SR,

2 f‘silc\

oot

Plastic, Dual In-

Line

Plastic Encapsuiated
(Non-DIP Plastic

Cap)

Plastic, Silicon

Resin

Plastiecs, NOC

Plated

Platinum

BNP

PNP-lateral

PNPN Devices

e S

See Dual In-Line Plastic

Considered under Package Configura-
tion*

P.O. Package Material (Primary)
RD 1(87)

Considered under Ncn-Functional
Elements*

P.O. Device Element Descriptor
BK I11{26)

P.O. Package Material (Praimary)
RD 1(87)

Considered under Non-Functional
Elements*

P.0Q. Device Elerent Descriptor
BK II(26)

P.O. Lead/Terminal Bond Mode GN I(92)
P.0. Materials NOC BK IX(13)
Considered vunder Functional Elements*

P.9O. Device Element Materials
BK 11(26)

P.0O. Transistors GN 1{09)
P.O. Circuit Component GN I(00)

Considered under MEL Device Eiement
Descriptor*

P.&. Transistors GN I1(09)
P.O. Circuit Component GN I(00)

Consideredé under MEL Device Element
Descriptor®

F.O. Circuit Components GN I{GO}

Cons:dered under MEL Device Element
Descriptor®*
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x .\, , ,
N e d

- PXPN Devices

(cont'q)
PNPN Latch-up SD 1(89)
Polymerization SD I{06)
Poor Design P 1I(55)
Poor Metalliza- P 1{(87)

tion Adhesion

Portable Ground

Environment
Post-Production OR I{93)
Screenx

Post-Production p 1(25)
Screen/Surn-In
Power Y I(52)

O L el o N L L T T —

&6

g

¢

76

¥

S./¢

Includes:

DIAC GN I(02)

GTO GN I(03)

LASCR GN I{04)

SCR GN I(05)

5CS GN 1(06}

Shockley 4-Layer Diode GN 1(07)

TRIAC GN 1{08)
P.O, Failure Phenomena SD I(78)
B.O. Failure Analysis Studies P I{(00)
P.O. Chemical Phenomena SD I(01)
P.O. Circuit/Device Theory SD I{00)
P.0O. Causes of Failure P I(49)
P.O. Failure Analysis Studies P I(00)
Includes:

Circuit Layout SD I(62)

Device Geometry SD I{67)

Process Design P I(56)

Process Equipment Design P I{57)
P.O. Physical Defectz F I(70)
P.O. Failure Analy=is Studies P I(00)

See Ground Portable Envircnment

P.O. Corrective Measures OR I(89)
P.O. Failure Analysis Studies P I(00)
P.0O. Failure Environment P (18}
P.O. Failure Analysis Studies P I1(00)

Considered under Intermittent Stress
Domain*
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Power {(cont'd)
Power
PFower

. Yowet
Pover tatl)
Power Ampiifier
Power hissipation

Power (Power
suppl 1es)

vrediction and
Model ing
Pressure cennectaot

Pressure-CGas

- Printed Circust
Buard
PR WL ® kP Bae RN SR S S s

Y 1{92)

Y t1(78)

GN 1(21)

BK 1{66)

GY 1(9z}

OR 1{62)

OR 1(02)

GN 1 (H7)

P i(39)

ol ((88)

AP BRI N

[~

e

2]

e

SRR

P.O. Intermittent Life Test Y I(50)
p.0. Part level Data Y I(00) :
P.0. Power (All) GY I{99) Lg
§.J6 Considered under Accelerated Life ' 4
Test Domain* £
P.0O. Accelerated Life Test Y [(87) ‘
P.0. Part Lewvel vata Y I1{00) §
p.0. Power {All) GY 1(99) 3
¥./¢ Considered under Step Stress Test 1
Doma 1 n®
P.0. Step Stress Test Y [(73) f};
pP.O. bPart Level Data Y I{00) ;,Z:
P.O. pPower (All)  GY 1(99)
%3  p.O. Transistors GN 1({09) ;
p.O, Circurt Component GH [{00) :
Constdered under MEL Device Element -
Descriptor®
.0, Fower {All)  GY I{99)
¥.3 Ungualified terus :
.3 p.o. Ciromt Functions Bk 1{49)
£.2 r.o. Crrcult paramgters GY 1(86)
&/l tCounsidered under Equipment Class®
Ccunstdered under Applications
¥49 v.u. Reliability Technology OR I{00)
.3 r.o. Lead Attachment Modes N 1(83)
¥.¢ Pr.o. Farlure Stress Dowain £ 1(33)
.. Follure Analysis Studies P I{00) ; :
€3 1.0, Iead Attachment Modes GN I(83) -
s
F
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A e g s e s e

i ve

Probing W 1{58) 5.7 vr.o. Prt):tcess Control Techniques
W 1({55

b7} Ephvve vilad

PRivradhid) Eliinius

P.0O. Fabrication Technigques and
Equipment W I(00)

Procedure Approved BL 1(47) ¥4 considered under bata Validation*
Ly Source-Sponsor b
Proceedings, Sym-  BL 1(56) .4/ Considered under Report Type* . :
postia, Conference
Process Control OR 1(94) 24 p.0. Corrective Measures OR I(89) 3
P.0. PFar1lure Analysis Studies P 1(00) >
Process Control W 1¢79) 48 specifications 2
sSpecificat ions :
process Conlt rol W I(5%) g t'.0. Fabrtication Techniques and k
Pechinigne:- Equipment W I(00)

Includes:

Beveling W I(56)

ieposition Rate Monitoring W I(57) .
E:
Probing W 1(58) 3
k]
Residual Gas Analysis W [(59) . -
Use of Test Patterns W 1(60) : ‘
Process Design P 1(56) $46  v.o. poor Besign P 1{5%)
P.O. <auseés of Fariures # 1(49) z
.0, Failure Analysis Studies P I1{00) z
K
Process Elfeva- W I1{53) f-7 .. Fabrication Techniques and p
Liveness Equipment W 1{00) 7
X
Includes:
i
Yicid W 1(54) )
Process Equip- P (5T} ¥4 v.o. poor Des.gn P 1(55)
ment Design 3
P.U. Causes of Failures P 1(49) . ’
r.U. Farluse Analysis Studies P 1(00) §
. ;
4
t
3
i
Y
1
} :
; .
|
!
] !
5 i :
% 164 b
3 P
x &
: .

B T e G — -~ - i
- — ~— . . St e e s atn e e < < e




i
{
i
3
!
i
;
i
H

Process Equip-
ment  improve-
ment

Prucess Errors

- Process limprove-
nent

'racessing

Processing Control
broces.: Steps
Procaratient

Proear clent

ol ieat ton

I oduet
Lti1un

Inope -

Product lane Suadiut

Product ion
Productron Test

and lnspection

bropagat yon pelay
(Max1mum)

rLopl setary In-
. fotmst 1on

OR 1(95)

P 1(60)

OR 1(9b)

Bl 1(64)

Gt 1(97)

P 1{2u)

Y 1{0Oo)

8 1(99)

OR 1 70)

B {iy)

Yé P.O. Corrective Measures OR 1(89) Y
P.O. Failure Analysis Studies P I(00)

Y(p P.0O. Causes of Failure P I1(49) '
P.O. Failure Analysis Studies P I(00)

8.6 P.O. Corrective Measures OR [(89)
P.O, Failure Analysis Studies P 1(00) ;

g4 p.o. sSurvey and Review BL I(59) :

Considered under Report Type*

See screening

see Number of Process Steps

See Qualification - Part Level bata

P.0. Corrective Measures OR I(89)

7

P.O. Farlure Analysis Studies P 1(00)

Failure Environment P 1(18)

5.6

p.,

1".u. Farlure Analysis Studies P I(00)

$/0+ v.o. Quality Assurance Y 1{03)

constdered under Test Type*

.0, bart Level Data Y 1(00)

Cotsidered under [tem Status*

7.3
g

Considered under Application Status*

Considered under Applications

Considered under Electrical Proper-

tiest

8.3

ph. 1{(15) Less than 10 Nanoseconds

Bh ({io} 10 thru 30 Nanoseconds

BK 1(17} Greater than 30 Nanoseconds

7.4

Connidered under Report Security
Clauvsification®

Bi. 1{(13) or
8, Y{lo))

b.u, Classified
Upctassified
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Puritication and
Ket i niement

aalification
(Procurenent.)

dushitivation
Clans*

Quality Asoarance
(Davice Pent
oriented)

Quality Assurance
Measures

Quality Aszurance
Specificatioms

RS - R et T I A

~ - v et A s

W 1(03) 7'7 P.O. Material Preparation W 1(01)

P.0O. Fabrication Techniques and
Equipment W I1{00)

Y 1(67) £./0 p.0. gualily Assurance Data Y 1(03)
Considerced under Test Type*
P.u. bPart Level Data Y 1(00)
8./ Sves
consumer RD I(59)

High Reliability Certification .
{H1-Rel Certification) Ro i(60}

Industrial/Commercial RD 1(6])
Milstary RD I(62}
M:ilitary Upgraded RD 1{63)
Y 1{03) #.16 considered under Test Type*

P.O. Part Level bata Y 1(00)

tncludes:
surn-In Test Y 1(04)
It Acceptance Y 1{05)
Product 1 :se Audit Y 1(06)

Qualification (Procurement)
Y 1{07)

keliability temonstration OR I(71)

screening  (Processing Control)
Y 1(09)

R 1{98) 9:4 Lo, Correct ive Measures OR [ {89)
.o, Parlure Analysis Studies P 1 {00)
W 1 (80) 8  inciudes:

vowvernment Agency QA Specificat ions
W 1{s1)

sl ity Control Manuals Wi (b2}
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RTINS R

SR Y A Y X A3

PR IN Ny sa e

o e g

N e ey

Ry A

UYual ity Asaurencs:
Spe el tons
Lot o)

Ouslaity dontiol
Maneal .

hadat

L R Y LT 4

Radration, Elee-
tromagnaet 1

Riahiatyon ..
don/Elect ro-
Lami ne .once

Radrat jon Kn-
Vivronunent

Radiation Expon-
ure {article)

Rad ot ron, fane.
{1

Ragelto Cagreg
Prat o it 2
et}

5.y

g

7. /4

L)

7.2
T4

fa
7.4

Includes {(cont *d)

Reliability and Environmental Test
Mot hods W o§(83)

Unet Proprietary Scieening and
Burn-in Specifications W 1(84)

Vendor YA P'lans and Specifireations
(Performance speci freations)
W 1(89%)

Vendor screening 4and Burn-in
specitfications W 1(86)

P.O. Quality Assurance Specsticat tong
W 1 (80)

Connadered under Equ.oeent Clanst
Conbdered under Applications

¢ outsdered under Specitication
Holcience?

oo Part feevel bata Y 1{(00)

ool #arlure stress Romain P [(33)
v.o. Falure Analysis Studies P 1{00)
ool Piwysical Phenomena S 1(23)

I'.o0 Crcemt /Device Theory Sb 1(00)

.t Tent Techniques and l'rocedures
alk t{us)

Pooo Kelrabrlity Technologqy OR 1(Q0)
P.o. Fatlure Stress Domain P 1(33)
ool Farnlure Analysis Studies P 1(00)
Conotderea under Manufact urer

PLO0 beeriee Manutacturer 3 §(25)
counstdered under Report Source?*

Col tder ad under Manut act aret

PoO, bevioe Minufacturer 81, 1{25)

Cohiotde todd snier Report Goutce®
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gt

RN RV 3

Random Vibration*

Raw Variables
Data

Raytheon Company
(12)

RCT'L

5 ey § g s e /o el Ly 20 Bl

R/ Report.

R&D and "Yest daab-
oratories (iln-
cludues Unver-
sty babo.)

R& and Test Lab-
oratorires (In-
cludes Univer -
sity lLabs.)

Redusign

Reliability and
Environmental
Test [ ]

Reliapility ana
Environmental
‘T'est. Methods

Helrabrlity
Attgihutes Sum-

ity

4 Re<laata ity Data

yr

"

A A
i el b 8 U LN Ry

PSR W N e e

1(48)

RD

RD t(66)

R 1(19)

Hi. 1 ('l)")

Bi: £{30)

i, 1(29)

OR 1(99)

OR 1(130)
W 1 {13
GY

1 (49)

OR 1(72)

i o s T - ———
» N

1(74),

a)

b)

Y.c

g2
g4

s/

7.4
54

.4

T4

g9

7.7

e

rydasS Sath i ais bulbel

vy v o g

e . R i L
i
$
i
|
i
see Vibration, Random
P.O. Test Results GY I(43)

P.0. Part Level Data Y [{(00)

considered under Manufacturer

1.0, Device Manufacturer BL [(25)

Considered under Report Source*

P.0O. bigital logic RD 1(13)

Considered under Operational Type*

Considered under Report Type*

Considered under Sponsoring organizda-

tion*

Considered under Repert Source®

P.O. Currective Measures OR 1(89)

P.O. Fatlure Analvysils Studies P 1{00) .

P.O. Facilities OR 1(27)

P.0. Relirability Technology OR 1(00)

P.O. uatity Assurance spec:fieations

W 1(80)
f./¢ p.o. Test Results GY 1(43)
P.O. Part Level bata Y 1(00)
§./l Considered under Applications
includes:
Applicstion Stress and Parts Cozats
OR 1(73%) -
Fallute Modes OR [(74)
Farlure Raete Statistics OR 1(79) .
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E 25
-t sbelity bata includes (cont*d) g
E (cont b 2 29
Milfunction Reports OR I(76) it
¢ A
: test Reports R 1(77) :2
1
Retiability Data NoC OR I(78} zfg
3 . Lg
Ke biabi ity bata OR [(/) .// p.0. reliability bData Ok 1(72} E4
i ¥
Considered undet Applications :
¥
g ‘ ettty Dem- OR 1{71) &) QJ@ P.0. yuality Assurance Y [((03) 3,
onstratron L}
i Considered undetr Yest Type* 7
t i
i P.O. bacl Level Data Y [(0U) i’
% b) @i Considered under Appltication Status? ?
Considered under Applications 53
£
%
; Reliabsrlity Rat - g3 tunnideted under Environmental Capd- s
. 10y (Moximum Lilities* f
, tatlute Rate) {
Bh 1 (49) f.:ss than $.001% per 1000 .
naurs }
by 1(do) .00t to tess than 0.01% :
per 1000 hours i
]
st 1 {4/)  0.0] to less than 0.1% -
per 1000 hours
Bh {(48) Creater than 9.1% per 000
: hours
3
Reliaba iy Tech- OR 1{00) f’? b Tades:
. nology
) B:ta Collection and Reduction
Ok 1{23)
Facilities OR 1{27)
Guneral Hethodology 0’ 1 {U1)
Prediction and Modeling OR ((02)
< Lttt real Yools OR I(15)
oot ftechnigques and Procedut es
ek $(03)
¢ 5
1
H
H 169 3
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Nt N e ey

Report Date* 7.4 Includes:

BL I{00) Prior to 1960
BL I(10) 1960
BL I(1l1} 1970
BL I(12) 1980

SRR

T S —C—Y S s 51

e

| BL I(01) 1
H
BL I(92) 2
BL I(03) 3
k. BL 1(04) 4
¢ BL I(05) 5 g
]
BL I(06) 6 §
. i
f BL I1(07) 7 -
: i
{ 1
- BL I(08) 8 :
'- ;
< BL 1(09) 9
i
- £ BL I(51) 0 :
g |
7 Report Security F4  see: H
g Classification* ¢
5 BL I(13) Classified (see also Limited ]
: and/or Proprietary Informa- ;
3 tion) §
g Z
BL I(16) Unclassified (see also 4
Limited, and/or Proprietary !
: Information) :
% BL I(17) Limited
i BL I{18) Proprietary Infor: ion E
Report Source* 7+ see: j
Device Manufacturer BL I{25) (
Device User {Eguipment Mfgr/
Systems Contractors) BL I(26)
Industry Associations (ASTM, IEEE)
BL 1{27)
Military &nd Space BL I(19)
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keport Source*
{cont °d)

Report Yype*

Rustdual Gas WL {5 57
Anialysts
Hes Lt banece Welad

GN 1{0) a) 817

L) 5.3

in

R ey ——

g4 see {cont'a)

Nen-Military Government Agency
(Other than NASA) Bl [(28)

R&D and Test Laboratories (Includes
University Labs.) BL I(29)

Y,‘f See;

Hibliography BL 1(50)
Case Study OR 1(80)
Drawings Bl 1{52)

LI'rRl Generated Device Descriptors
Bl 1(53) '

1 'FRI Generated Document Summary
3. 1{54)
Journsl Article BL [(55)

Itoceedings, Symposia, Conference

Ll 1 {56)

Kk/1p &eport Bl 1(57)
opecifrcetions Bl 1(58)
. vey and Review  Bi, 1(59)
Tectmical Report  BLOE{65)
Terrt Data ML 1(66)

veendor Report Bl 1(57)

I'.u. Frucess Control ‘Pechniques
W o199

.ol Fibrication Technigues and

kit janent W 1 (00)
Povl tead Attachent Processes and
Fagun pinent W 1{50)

.o, Fahrieation Techniques and
bl pieent W 1H(O0)

oty bead Tenunal Bond Mode GH [(92)

N ama e

1
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Resistive
Resistivity

Resstor

Resonance

Resonant Gate
FET

Reverse bBreak-
down

RE Amplifirer
RF-[F Anplifier

RF Interference
RTL

salt Atuw.sphere/
Spray

L e e e S £ ot g mae o .
R 1(42) §./ P.O. lsolation Method RD I(34)
GY 1(97) ¥.3 v.0. Device Parameters GY I(93)
GN 1(42) ¥ 3 p.0. Circuit Component GN I(00)
Considered under MEL Device Element
Descriptor®*
Includes:

Diffused Resistor OGN 1{43)
nscrete Resistor GN [(44)
Film GH I(27)

Variable GB 1(29)

Sb 1(47) #.5 Pp.0. Physical Phenomena SD 1(23)

P.0. Circuit/Device Theory SD 1(00)

GN 1(51) .3 v.o. Special Active Devices NOC

GN 1(48)

.0, Circurt Component GN 1(00)

Considered under MEL. bevice Element

Descriptor*

SD 1{4Y) &5 v.o. physical Phenomena Sb 1(23)

£.0. Circuit/bevice Theory 3D 1(00)

8K 1{67) #.3 v.u. Circuit Functions Bk I(49)
RD 1(48) Z.} considered under Circuit Complexity*.
GY 1(33) .70 p.u. eEnvironmental Conditions GY 1(24)

1'.0. Part Level bata Y 1(00)

RD 1(20) ./ v.u. bigital Legaie RD I(13)

f"'unsidered under Operational Type*

P 1(42) a) f{; .0, Fairlure Stress Domain P
v.0, Farlure Analys:s Studies
b) § /0 v.o. Eavironmental Conditions

.0, Part Level bata Y 1(00)
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Sana and Dust

Sanders {12)

Sapphire

Satellite launch

Satellite ovriat
(Flight)

Scale ot
tion*

Integra-

Schottkey Barries
Diode

GO (S reon Con-
tro)led Rect 3t -
ert)

HTRE BTSN FUNNN

2 I e oA S g S

R R T - e

B o1(43) 7.4
S 1(59) d
S 1(92) w4
BK 11(50) 53
OR 1(53) gy
OR 1{%4) &1
73
GN £ {3%) 9.3
GN 110%) 73
o1 (i) 7.e
173

{
H
4
FL R ] A

3
g.
P.O. Faillure Stress Domain P I{33) é
P.0. Fallure Analysis Studies P 1(00) =
P.0O. pavice User BL I(26) §
Considered under Report 3Source* g
P.0. Substrate Materials BK 11{46) Z
Constdered under ton--Functional %
Elements* -
P.0O. bDevice Element Mater:als ?
BK [1(26) :
P.G. Spacecraft Environment OR 1(51) ;
t.0. Application Environment OR i(35) 3
Considered under Applications
P.O. Spacecraft Environment OK (%)
P.OU. Application Environment OR § (%) %
Constdered under Applications i
Sues ;
L1 BK 1(83) :
151 HK 1(854)
S50 bk 1(85)
P.u. Dioage GN 1(30)
P.U. Circuirt Component GN I(00)
tunsidered under MEL Device Element
Desctiptors?® K
F.O. FNPN ix:vices GN [(01)
P.0. Circuit Component GHN 1{0Q0)
Cconsidered under MEL Device Ejlenent .
Descriptors®* !
I'.u. Workmanship Defects P 1(61)
I'.0. Causes of Failures P !(49) )}
P.o, Farlure Analysis Studies P £{00) S
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sareening (Pro-
cessing Control*)

Screening Pro-
cedures

Scribing

Seal Leak

Seam Weld

Secondary Break-
down

Secret

Semiconductor
IC

Servo Ampli-
fier

Shear Modulus

¥ 1(09)

OR I(11}

W 1(35)

GH 1(06)

P 1(&8;}

BK I(94)

sn

B,

BK

S

1(90)

(135}

1(68)

L{%%)

a)

b)

¥.10

7.9

r7

g.3

5.¢

g3
81

74

§.4

5.3
85

174

P.0O. Quality Assurance Y I(03)

Consideraed under Test Type*
P.O. Part Level vata Y I(00)

P.O. 'Pest Techniques and Procedures
OR 1{03)

P.O. Reliabiliry Technology OR I(00) .
P.O. Assembly W 1(30)

P.0. Fabrication Technigues and
Equipment W 1(00)

P.O. PNPN Devices GN {01}

P.0O. Circuirt Component GN I(00)

Considered under MEL Device Element
bescriptors*
P.0. Physical bLefects P 1(70)

P 1(00)

P.0. Failure Analysis Studies

P.0. Package Seal BK 1(90)

P.O. Encapsulation/Package Sealing
W 1{39) <

P.G. Fabrication Techniqgues and
Equipment W I(00}

i7.0. Failure Phenomena S 1(78)

.0, Failure Analysis Studies P 1(00)

I'.0. Classi1fied BL I(13)

Considered under Report Securitly
Classification®

See Monolithic, NOC

F.u. Circurt Funczions BK I[(49)

v.0. Metallurgical Phenomena SD 1(S3)

p.9). Circuit/Device Theory SD 1(G0)
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Rkl et e

st ptoard En-
vironment

Shipboard Sub-

marine

Shipboard Sur-
face

Shochk

Shockley 4-Laver

D1 ode

short Circuit

Si1gnal Process-
ing (Buffers,
Convertuers,
Amplifrers)

Signetics Corp.
(13)

S1ltcon

OR I(48) b /i
OR 1(49) &1
OR 1(50) 51/l
GN I1(07) Y 3
oL 7.4
OR [(64) g.//

RD 1(74) a) g4
RD T1(67)

vy Fd
BR 11(51) ¥.3

175

EAd

P.O. Application Environment OR I{35)
Considered under Applications
Includes:
Shipboard sSubmarine OR I(49)
Shipboard Surface OR 1(£9)
P.0. Shipboard Environment OR I(48)
£.0. Application Environment OR 1(35)
Considered under Applicat:ions
P.0O. shipboary Eavironment OR I(48{
.0, Application Environment OR [(2%)
Considered under Applications
See Mechanical or Thermal shock
P.0. PNPN Devices GN 1(01)
.0, Circurt Component GN I(00)

Cconsidered under MEL Device Element
bescriptors*

P.o. Farlure Moude P I(27)
P.0. Failure Analysis Studies P 1{(00Q)
Considered under Equipment Class*

Counsidered under Applications

P.0O. Device Manufacturer BL [(25)
Cunsidered under Report Source*
Cunsidered under Manufacturer

.0, Substrate Materials BE [[(46)

Considered under Non-Functional
Elements*

P.O. Device Element Materials
B I1I(26)
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sllxcon Carbide

Silicon Nitride BK

Silicon Oxide
(Si0 or SiOz)

11(12)

11(55) a)

b)

Bk 11(%6) al

b)
Silicomix, lnc. RD 1(74) a)
(14) RD (68}
b)
Silk Screen W 1(25)

&3

79

€9

23

v.3

5.8
7.4

£7

A IR Y 3 NS e BRI IR SRR R S

M

£.0. Dielectrics and Insulating
Materials BK 11(08})

Considered under Functionzl Elements*

P.O. Device Element Materials
BK 11(26)

P.0. Dielectrics and Insulating
Mater:als BK II(08)

Considered under Functional Elements?*

P.0O. Device Element Materials
BK 11{26)

P.O. Surface Protection BK I1{53)

Considered under Non-Functional
Elements*

F.O. Device Element Materjals
Bh [1{26)

P.0O. Dielectrics and Insulating
Materials BK II1(08)

Considered under Functional Elements*

P.O. Device Element Materials
Bh II(26)

P.0O. Surface Protecticn BK [1(53)

Considered under Non-Functional
Elements*

P.U. Da2vice Element Material

Bh 11(26)
Considered under Manufacturer
BL I(25)

P.0. Device Manufacturer

Considered under Report Source*
P.O. Thick Film W I(23)
P.CG. Deposition W I(22)

P.0, Febrication Techniques and
Equipment W 1(00)
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Srlvet

Simulated (1.e.
gyrator)

Single Ended

Stide

Swall Signad

Solder

sSoldered

GN

RD

GN

GN

11(06)

1(41)

1(70)

1{(22)

1(90)

i {H9)

g3

¥3

¥/

.4

5.3
«) 97
by ¥3
) 3'- 3
a) X. 3
) 37

177

P.0. Circuit Metallization Mater:ial
BK I[(o¢°

Considered under Functional Element?*

P.0O. Levice Element Material
BE 11(26)

.0, Inducter GN [(40)
P.0O. Circuirt Component OGN [(00)

Cunsidered under MEL Device Element
Descriptors®

£.0. Linear bevice RD 1(23)
Considered under Uperetional Type*
Considered under Document Fourmat®*
P.O. Transistors GN 1{09)

P.0, Circuit Component GN I(00)

Considered under MEL levice Element
Descriptors®

F.O. Die Bonding W I(32)
£.0. Assembly W I(30)

.0, Folrtcdation Techniques and
Equipment W 1(00)

.U, ple Bonding Material Bk I1(58)

cunsitdered under Non Functional
Elements*

P.O. Device Element Material BK 11(26)
.0, Lead, Terminal Bond Mode GN I1(92)
P.u. Lead Attachment Modes GN I1(83)

.0, lLead Attachlunent Processes and
tamipient W I(50)

.o, Fabrication Techniques and
Fgquipment W I(00)
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3oldering Heat

S05

Source (FET)

Spacecraft. En~

vironment

Special NOC

Special Active
Devices NOC

Special Military

GY 1(36)

GN LBl

GN i(71)

OR 1(51)

Ry £{%1)

GN 1{48)

Y 1{1v)

T TR MR TR AT (x maetim (0 MAPW g 3

al

b)

N

g0

73

¥3

b/

i
73

K
(3

7/

178

GGt YOIty IR S5 L PRI

P.0. Environmental Conditions
CY 1(24)
P.O. Part Level Data Y L{(0OD)

P.O. IGFET GN 1(13)

P.O. FET GN I(12)

P.0O. Transistors GN I{09)

F.O. Circurt. Component GN I(00)

Cconsi:dered under MEL Device Element
Descriptors*

Considered under Circuit Component
Regirons*

Counsidered under MEL Device Element
Descriptors?*

2.G. Application Environment OR I(35)
Considered under Applications
Includes:

Ground Chechout OR I(52) .
Satellite Launch UOR I(53)
Satallite Orbit (Flight) OR I(54)
Considered under Cigscurt Cemplexity®
p.O. Circeuil Functions BK 1(49}
p.0. Circuit Component GN [(00)

Considered under MEL Device Element
bescriptors*

Incluides:

Acousticel Transducer GN I{(49)
Cryotron GN [{50)
Resonant Gate FET GN I(51}

Considered under Specifrcation Refer-
ence?
.0,

Part lLevel Data Y 1{(00)

o
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Specril Relia-
bility Study

Y [(10)

speci1fic Informa- B 1(69)
tion

Specification Ref -

erence”

Specifications Bl (98}

Spectrographic P 1(13)
Analysis

Sperry Gyroscope sSDh 1(59)
(13) SD 1{(93)

Sperry Scni- RD [(74)
conductor {15) RD I(69)

Sponsoring Or-
ganizdation?

a)

b)

¥ 1
9.4

y.1¢

74
£-é

V.4

g.2
5.4

9.4

Cunsidered under Test Type*
r.U. Part Level Data Y I{00)
.0, Vendor Report BL I(67)
Considered under Report Type*
F.0. Part Level Data Y I(00)
See:

M11.-M-23700 Y I(11)

MIL-3-19500 Y [(i2)

MIL-31T0-202 ¥ ({13)

MIL-STD-750 Y T(14)

NASA Y 1(15)

KADC Spec, #2867 Y 1(16)

User Frocurement Y [(17)

Vendor Y 1(18)

Jpecial Military Y [(19)
Conos feted under Report Type*

.0, Farlure Analysie Techniques
bo1(01)

P.O. Farlure Analysis Studies P I{00)
.0, bevice User BL 1(26)
Consiaered under Report Source*
constdered under Manufacturer
.0, Uevice Manufacturer BL [(25)
Considered under Report Source*
see:

Device Manufacturer BL I(316)

Device User (Eguipment Mfyr/
Systems Contractors) BL I(37)

179
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Spunsoring Or-
ganization
{cont*q)

See (cont'd)

Industiy Associations (ASTM, IEEE)

BL 71(38)
Military ana Space BL I(30)

Non-Military Government Agency
(Other than NASA) BL 1(3%)

R&D and Test Laboratories {Includes
University l.abs.) BL 1(40)

Sprague Electric RD 1{74) a) §.A. Considered under Manufacturer
Co. (186) RD 1{70)
b) g4 ¥.0. Device Manufacturer BL I1(25)
Considered under Report Source*
Sputtering W 1(27) ¥ ¥©.0. Thin Film W 1(26)
P.0. Lepnsition W 1(22)
P.u. Fabriscatlon Pechniques and
Equipmens. W 1(00)
551 (small Scale BX {{85) F3 Considered under Scale of Integration*
Integration*) P
sStacked-Arrays GN 1(90) £33 P.o. Lead Atlachment Modes UGN I(83)
‘Stattstxcal Toals OR 1(1%) 7.7 7.0. Reliability Technology OR 1(00)
includes:
Acceleration Factors .(I)R 1i16)
Attributes Data Analysis OR I(17)
Vesign of Experiments OR 1(18)
Expunential Distribution OR 1(19)
Machine Processing OR [(20)
: Viriables Data Analysis OR L(21)
Werbull Analysis OR [(22)
Step Stress Test Y 1(73) ¥.70 b.0, bPart Level Data Y 1{090)
tncludesn:
Step Stress Domain*
Stef: Stress Maximum Temperature
180
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step Stress Test
Nomat n?

Step Stress Test
Maximum ‘Tenpera-
ture

Step Stress
Testing

Stitch TC Bond

&./0 P.O. Step Stress Test Y I{74)
P.O. Part Level Data Y 1(00)
See:
Atmospheric Enviromments Y 1474
Current Y I{75)
High ‘femperature Y I1{76}
Meciianical Environments Y 1(77}
Power Y I(78)
Thermal Environmensts Y I(79)
Voltage Y 1{80)
Combination Y I(81)
&/ P.O. Step Stress Test Y [(73)
P.u. bart Level pData Y 1(0OC)
Y 1(82)y 21 cC
Y o 1({813) 21'C to € 102.5°C
Y 1(u4) 102.5 C to €202,5°C
Y 1{(ys) 202.5°C to <1302.5°C

Y £(Bo) 2302.5°C

OR 1(12) 3{7 P.O. Test Techniques and Procedurss

OR ((03)

.. Relrability Technology OR I{(00)

GN 1(97)  a) sff P.o. Thermo Compression Bonding

WL { )
r.o. lead/Terminal Bonding W 1{37)
t v, Asseably W I(30)

P.o. Fabrication Techniques and
Egurpinent W I1(00)

L) 53 ool lesd serminal Bond Mcde OGN 1(92)
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Storage Element

Storage Element

Storage Life lest
Temperature

Storage Time

Strip Line
Filters

Submarine

Sub-Optical
Elect romagnal ic
Erergization
{Hon-IR)

substrate Mator-
tals

ER A A S T

RD 1(49) t A1}
g /a
Y
Y
Y
Y
¥
Y
sl 1(19) 7.5
GN 1 38) 53
P o1{14) 2t
UK 11{46) g3
18

Cons:dered under Circuit Complexity*
See:
Magnetic Film
Superconducting Storage Element
P.0O. Part Level Data Y Y{00)
t(44) J21°C
1(45) 21°C to <102.5°C
1{46) 102.5°C to < 152.5°C
1{(47) 152.5%°C to < 202.5°C
1(48) 202.5 C to € 302.5°C
1049) 2392.5°C
p.0. Physical Parameters SP 1(07)
P.0. Circait/Device Theory SD 1(00)

P.G. Distributed Fassive Dgvice
6N 1{37)

P.O. Circult Component GHN I{00)}

Considered under MEL Device Element
escriptors*

See dhipboard bubiarine

P.0. Failure analysis Techniques
P 1(01)

P.G. Fsiliure Analysis Studies P I{00)

considered under Non~Functional
Elements®

P.u. bDevice Element Materials
BK 11(26)

includes:
Alunina BK (1(47)
Ceramics Bk 11(48)

Germantun  BE 11(49)
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3ubstrate Mater-
ials (cont‘*d)

Substrate Mater-
1als NOC

Superconductivity

Surface Environ-
ment

. Surface Passiva-
tion

Surface Protecttion

survey and Re-
view

BK 11(52)

5D 1{(49)

w 1(21)

BK 1£(53)

BL 1(%9

£3

3.5

g7

8.3

5.4

183

{cont*qd)

Includes
Glass RD 1(89)
Sapphire BK TI(50)
Silicon BK II(S51)
Substrate Mater:ials NOC BX II(52)
.0, Substrate Materials BK JI(46)

Cons:dered under Non-Functional
Elements*

P.0, bevice Element Materials
Bh II1(26)

.0, Physical Phenomena SD 1(23)
P.0. Circurt/Device Theory SD I(00)
See sShipboard Surface

F.U. Fabrication Technigues and

Equipment W 1(00)

Lonsidered under Non-Funztional
Elements*

P.0O, bevice Element Materials
BK 11(26)

Includes:
Glass RD 1(89}
Z1licon Nitride BK I1(55)

s1li1con Oxide (S10 or 5102)
Bh 11{56)

Passivated NOC 8K 11(57)
Uonsiderea snder Report Type®
Includes:

BL 1(60)

Application

Avallable Devices/Circults/fFunc-
trons  BL I({6})
Equipment BL 1(62)

Vs taaging  BL 1(63)
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Suivey and Review
teont '@)

Jgylvania (14}

sylvania Electric
Prouducts, Inc.
(17)

Systems Effect -
iveness*

Syslem :‘ﬂapi 16°Q -
tion

Taptalum

- ‘Partaelun Oxide

3
Techniczl Reprrt

Teledyne (15)

Temperat ure

5D

RD
RD

OR

1(59) ¥4
£(94)
1(74) a) 8.2
1(71)
L) g4
g
1 {(86) q./c
11(44) #.3

BK 11(15) 7.3
BL 1(b5) g4
SD 1{59) 7.
SD 1(99%) 4
Y [(53) {0
is4

Includes (cont'd)
Processing BL [(64)
P.0. Device User BL I(26} -
Considered under Repast Source*
Considered under Manufacturer .
P.0O. Device Manufacturer Bl [(25)
Considered under Report Source*
Other NOC
P.O. Application Lesign Techniques ‘and
Ccnsiderations OR I(79)
Considered under Applications
P.0O. Materials NOC BK 11(13)
Considered under Functional Elementst®

.0, bevice Element Materials
Uk Ii1(26)

P.0O. Dielectrics and Insulisting -
Mater:ials BK 11{08)

Constdered under Functinnal Elements¥®

P.0. Device Element Materials
BK I1{26)

Considered under Report Type®
P.¢. Device User BL I(26}
Considered under Report Source*

Considered under Intermittent Stress
Domaslnt

1.0, ipterinittent Life Test Y I(50}

P.0O. Part Level Data Y I(00}
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Temperature (cont‘q)

Tempretral ure
210z,

Temperature
“-42.%°C

Temperature
Cycling

Terminals

Terminal Strength
(Lead Pull)

Terminators

P 1{44)

P 1(45%)

GY 1(137)

GN 1(72)

GY ((s88)

GN 1 (39)

See also:
Environmental Capabilities®*

Operational Static Life Test
Temperature

Storage Life Test Tenperature
Intermittent Life Test Temperature
Step Stress Test Maimum Temperature

Accelerated Life Test Maximum
Temperature

operational bynamtc Test Maximum:
Temperature

. #.0. Fairlure Stress Domain P 1(33)
P.0O, Failure Analysis Studies P 1(02)

.4 P.o. Fs1lure Stress Domain P I(33)
¥.0. Failure Analysis 3Studies P 1(00)

¥.J6  p.0. Environmental Conditions GY L(24)
F.O. Part Level bata Y i{00)

Z9 Considered under Circuit Components
Regions*

Considered under MEL bevice Element.
Descriptors*

&,/6 p.0. Envirormental Conditions
GY I(24)

P.O. Part Level Data Y I(00)

.3 p.o. Distributed Passive Device
GN 1(37)

P.o, Circuit Conponent GN I(00)

Cunsiaered under MEL Device Element
bDescriptors®
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DR ME AT A Y /St

‘fust pPate

Test Bquipment/
Procedures
Approved by Non-
Resident Source-
Spounsor Repre-~
sentative

Fesl Equipment/
Procedures
Approved by kesi-
dent Source-
Sponsor Agent

‘Test Pattern

Tesl Pattern,

Use cof

Test Weports

Test Results

Test Technigues
snd Proucedures:

8

—

.

8L

BL

OR

GY

oRr

1(66) ?.‘f Considered under Report Type®*

1(48) ¥.4 considered under Data Validation*
1(49) 5.4 considered under Data Validation*
1(75) ¥.5 p.0. Functional/Circurt Design and

Optimization 3D I{71})

See Use of Test Pattern W i{60)

177 Z.// P.0. Reliobility Data OR I(72)
Considered under Applications
1(43) ¥./¢ P.O. Part Level Data Y I{00)
Includes:
Acceleration Factors OR I{16}
Attributes, Summary GY I1{45)
Failure Analvsis Results GY 1(46}
Performance Curves GY I(47)
Raw variables Data GY 1(48)

Reliabriity Attributes Sumary

GY 1(49)
Variable Analysis Sumnmaries
GY T(50)
1{03) 9’.? P.0. Reliability Technology R 1(00)
Includess

Accelerated Testing OR 1{04)
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Test Techniques

and Procedures
{<ont *d)

Test Techniques
and Procedures
NOC

Test Type*

Testing

i -

- . R T

Includes (cont'd)
Agree Testing OR [(05)

Atmmospheric Stress Testing
OR 1(06)

Burn-In Procedures OR L{07)

Mechanical Stress Testing
OR 1(92)

Operating Tests OR 1(09)
Radiation Environments OR !(10)
Screening Procedures OR I(11) -
Step Stress Testing OR [(12)
Thermal Stress Testing OR 1()3)

Test Techniques and Procedures
NOC OR 1(14)

OR 1(14) Y. Test ‘Techniques and brocedures
OR 1(03)

v, Reliabiltty Technology OR 1{00)

g./¢ V-0. part Level bData ¥ I1{00)
See:

frevelcpmentel (Experimental*)
bk 1 {9¢)

terformance Y 1{02)

Guality Assurance {Device Test
tryented*) Y T(03)

pecial Relirability Stedy
Y 1(10)

Su L(70) ®.4 v.ul ircunt, bevice lmpiementation
21 1 {5d)

See Bzre-ctideal Chatacterizat.on
- 1 (05)
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“fexas Instru-
ments. Inc, {18):

TrIC*

Thermal Conduce
tion

Thermal Conduc~
tivity

Thermal Diffus-
fvity

Thermal Environ-
ments

" Thérmal Baviron-
ments

Thermal Shock
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RD I{78).
®D 1(72)

SD 1{50)

SO 1(20)

Sp (2

Y. k(29)

Y 1{93)

P [(46)

a) V.2 considered under Manufactuier
b) &4 p.o. bevice Manufactuter il 1(25) i
Consideréd under Report Scurce®
See Thin Film - Pure IC .
#.4 p.o. physical Phenomena. Sb I(23)
P.O. Circuit/Device Theory SD I{(00) - -
7.5 P.0. Physical Parameters Sb I(07)
£.0. Circuit/bevice Theory SD I(00}
7.4 p.o. fhysical Parameters SD 1(07) ‘
P.0. Circuit/bevice Theory SD £{00)

%.:/& Counsidered under Step Stress Test
Domain*

B.0. Step Stress Test Y I{73) .
P.O. Part Level Data Y 1{00)

¥.1¢ considered under Accelerated Life .
Test Doinain®

P.0. Accelerated Life Test Y 1{87)
P.CQ. Part level vata Y 2{0U)
a) 9. p.o. Failure Stress pomain P 1{53)

P.O. Failure Analysis Studies
P 1(00)

b) & /e P.u. Environmental Conditions
GY 1{24)

.0, lart Level bata Y 1{00)
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‘fhermal Stress OR I(13)
festing

Thermo Compression W I{sY)

Bonding
Thermoelectric s 1(51)
Effects
Thick Furim A (23}

Thick 2ilm Pure R [{(0Y)
1C (Passrve Sub-
strate (CF)

Thin Film W 14{20)

G G e e 2T - %

a)

b}

a)

)

g

3.7

P.0. Test Techniqués and Procedures
OR 1(03)

AT NN S R

P.0. Reliability Technoldgy OR 1(60)

P.0, Lead/Terminal Bonding W 1{37)
P.0. Assembly W 1(30)

P.0. Fabrication Technidiies and
Equjpment W 1(00)

Includes:
Ball 7C Bond GN 1{9%}
Stifch TC Bond GH I(97)

Wedge IC flond GN 1(99)

.5 v.o. physical phenomena SD [(23)

7.3
7

g7

j" 3
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pP.o. Circuit/pevice Theufy Sb 1(00)

P.O. Depositigon W 1(22)

P.0. rFabrication Teclipj/fiies and
Equipment o L(OOF

Includes:
Metal Screen W 1(24)
Si1lk Screen @ I(25)
P.o. Film GN £427)
Consadered under Micreelewrtronic
Category*
.06, bepasition W 1:{22)

P.0. Fabrication Techmques and.
Equipiment W 1(00)

Includessz
Sputterrmy W 1(27)
Vacuu Dresssition W Ia28)
Vapor £iastamg W 1(29)

P.O, Prime oSN 1427)
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Oy ~«~th ~8 ST O a e R e I e e i o s e P
; Thyn Film ON Y({82) .3 P.o. XGFET OGN 1(13)

P.O. FET ON I(12}
P.O. Transistor Gn [{09)
P.0. Circuit Component GN I(00)

Considered under MEf, Device Elemenc

: bescriptors* .
Thin Film - Pure RD 1(10) #.! Considered under Microelectronic 5
o ic {r¥IC*, Pas- Category* :
-3 sIYc Substrate 5
- 1G4) :
* Y it
> 3 Tin Bh 11445) 5.3 P.O. Materisls S0C BK 11(13)
< g Considered under Funciicnal Elementsk g
- P.0O, Dzvice Elenent Material ,
: BK [1(26)
. Titanjium Diox- BK 11(16) §3 Pp.0. Dielectrics and Fnsulating R
. ide Materials 8K II(08) §
i 3
x B Considered under Functionat Elements®* - g g
p.0. Device Element Material 5 7
8K T1(26} g il%
: 2. See iTL gﬁ
1 i
3 TO- daee Package Type p 's
: Tolerances s 1(76) §4 P.e. Functional Circuit Design and b
; Optimization S I{71} '.
3 Trade-Of £ sD 1(77) ¥.4 p.u. Functionsl/Cireuit Design and & -
i aptimization S0 I1(71) p
; Transconductance GY 1(98B) 7.2 r.o. bevice Parameters oY i(93) E
- $ °

Transistors OGN 1(09} F§3 v.o, Circunt Component GN 1{0GY % 4

3 i
sopstdered undet MEL bevice Element %

] boseriplars®t 2

y :

faciudes: PO

tipolar Traasssrors GN 1(10) i % “:

Complementary OGN (11} § 3

|

5‘
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Pransistors
{cont*d)

Transitron Elec-
tromiec Corp,
i19)

TRIAC (i lateral
Triode Switeh*)

5
TIrL((1T1A)

Tunnel biode

Ultrasanic Bond

S K WU 551 AU s i

RD 1{/)  4)
RD 1{73%)
I}

G 1 (0O:)

R t{:1)

GN ({ w,)

GN 1 (D)

4

Y.

7

73

7

/

u

o) 3.3

L) éif’

RN
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Includes (cont'd)

FEI (Tield Effect Transistort)
GN 1(12)

Multiple Emitter GN [(17)
HEN  GN 1(18)
PNF  GN I(19)
PNP -

lateral GN 1(20)

Power GN 1(2})

Small Signal  GN 1(22)
dugjunction GN 1(23)

Considered under Manufacturer
P.O. Device Manufacturer 1. [(25)
Considered under Report Source®

P.0. PNPH Devices OGN 1(0)}
P.O. Circutt component OGN 1(00)

Considered under MEL Yevrce Blement
Nescriptors*

£.0. ingital Logic RD J{}3)
Considered under Uperational Typet*
.o, biode GN 1{30)
P.0. Circurt Component  GN [{(0D)

Considered under MEL Device Element
Descriptors®

P.o, lLedd/Terminal Bond Mode
GN 1(92)

F.o. lead/Perminal Bonding W i(37)

Poe, Assenbly W 1(36)

I'.0. Fabrication Techniques and
Egmipment W 1 {00)

R N

AR e T R T Y

T MR R S i Yy

SLTERO A, A Mg
L= .

"R




¢
=
&
b
)
b

o

o

S Mt

FREACAR G0 ot oy g g grint

gt

MO, 2 EDE SR EONOFS 3 SO Y I S 11
A I,

~ - .

IR dE R ioNta 7 at

P I(15) 7.6

Ultrysonte In-
sgect 10n

Unelasiai Fied BL 1()o) &4

Uni punciiun ©N 1 (214) %.3

Union Carbide RD I(?5) a) ¥.%

Blectronics (20)

et T R -

P.O. Failure Analysis Techniques

P 1(01)

P.O. Failure Analysis Studies

P 1(00)

Considered under :port Security -

Classaification®

See:
Limited 8L £(17) and/or Pro- ’
prietary Information BL I(18)

P.O. Transistors OGN [{09)

P.O. Circurt Component  GN £{00)

Considered under MEl Device Element
Descriptors* ‘

Cansidered under Manufacturer

L) g4 P.O. Device Manufecturer BL 1(25)
Considered under Report Source*
Unzspecified Equip- OR 1{6%5) ¥.)i Considered under Zquipment Class* -
went Class
Cunsidured under Applications
Unspeci fiva En- CR £(%Y) 3.4 v.0. Application Environment .
Trranpent OR 1{19)
Considerad urvier Applications
Use of Test Pat- W l{6) 37 P.0O. Process Control Teciniques
terns W 1(58)
.0, Fabricalion Technigues ang
Equipnent W I1{00)
Uset Procurement Y 1{11) ¥4 Considered uider specification kef-
ercnce*
P.O, Part Lewel iata Y 1{00)
Usuer broprietatry W I{ud) %Y e.o. Qualily Assurance Specifications
deteening and W 1(80)
B n in 3pecifica-
11O
Vieuum P o1aan ¥.¢6 v.o. Farlure Stress Domain P 1(33)
.0, Failure Analysis Studies ¢ 1(00) .
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Vacwum beposition w1 (26) ,}'7 P.O. Thin Filim W 1{26)

P.O. Deposition W22

v.o, Fabrication Technigques and
Equipment W [{0Q)}

1 ° Value Enqgineoering®* y 4 Other R

Vapor P'lsting w 1(29) 57'7 ool than Falm W 1(26)
) . : 2.0, beposttian W [{22)
k

F.o. Fabrication Techniques and
Egu pment W 1(00)

Yar1able GN 1(29) o) @3 P.U. Capacitors GN [(24)
P.O. Circwt Component GN £{00})

Considered under Mel. Device Element

R

bescriptors*
3
1 L) g3 P.O. Resistor ON 1(42)
3 k P.0. Circuit Component Gi I(00)
( Considered under MEL Device Element
3 ) - frseriptors®
: 3; Virtables Analy- GY 1{%) /0 1.0, veul Results  GY (43}
4 Sis Swmartes
N . I.O. Part Level Data Y I1(00)
<x )
: % Vartables Data OR (.1} 3‘.7 .0, Statistical Tools OR [(15)
H Analyoes
P.O. Reliability Technology OR 1{00)
3 § Vezadon Y ((1i8) 8./¢ Counsidered under Specification Rer-
% ercnce*
- 3 P.O, Part tevel pata Y I1(00j)
A . Vendor Repart BlL 1{o7) Y‘/ Considered under Report Type®
‘ Inciudes:
S General Cstalog BL 1(68)
3 Specific laformation BL 1{69)
- i
* » Vendor Applica-~ OX 1{87) 5.7/ Considered under Applications
b i tion Noteo
: £
¥
1
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Vepdor QA Plans
wnd Specifica-
Lions (perform-
e specs)

Vendor Screening
and bBurn-in
Jgpecthications

Vit at1on

Vibration, Fatigue

Vibtation, Random

Vibration, vari-

able Fredquency

Video (Wideband)
Ampiirtier

Visual Inspection

Vol l..tge

Voltage

W I{8%) ¥.¥

W 1(86) S ¥

P 1(48) £ ¢

GY 1(40) g1
GY 1(41) g e
GY 1(42) 7o

RO (S0 o) 4.3

.0, Quality Assurance Specifications
W 1(80)

£.0. Qualily Assurunce sSpecifications
W 1(30)

.0, Farlure Stress bDomain P 1(33)
.0, Farlure Analysis Siudies P 1{00)
r.0. Environmental) Conditions GY 1(24)
.0, Part lLevel Dita Y 1(00)

.0, Enviionnental Conditions  GY I(".i-%)
.0 Part Level Iata Y 1(00)

P.0. Environuental Conditions GY 1{(z24)
P.O. Part level bata Y 1(00)

P.0. Circatl functions Bk 1(49)

by g1 Considered under Circurt Complestrty*

P 1(lo) ¥{ I'.0. Faitlure Analysis Techniques

v o1eol)

.o, Farlure Analysis Studies P 1(00)
Y ((54) §/c considered under latermittent stress

Do n®

.. fntermitient lafe Test Y 1(50)

.o, part tevel bData Y ((00)

.0, Voltaye (A1) GY 1{61)
Y L{n0) £ Consndercd under Step Stress Test

Dotia 1

P.O. Step Stress Test Y 1(73)

P.o. bart fevel bData Y i(00)

.o, Voltage {(A1l)  GY 1({61)
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VAY FRESIOROT,

Valtage

Voltage (All)

Voltage Reqguy-
lator

wafer Cutting

Wafer Etching

Wafer Lapping

Wafer Poiishing

Wafer Preparistion

V- N LT I OP

-8 }¢ Cunsidered under Accelerated Life Test
pomain®

1.0, Accelerated Life Test Y I(87)
.0, Part Level pata Y [(00)
.U, Voltage {All) GY I{(ol)
g3 unqualified terms
4} §3 P.o. Circuit Functions BK I(49)
b)) 43 P.O. viode GN 1(30)
P.0. Circurt Component GN 1(00)

Considered under MEL Device Element
{xzsicriptors*

3.7 .0, Wafer Preparation W I1(04)

P.0. Fabrication Techniques and
Equipment W 1(00)

)?7 P.0. Wafer Preparation W (04}

P.0O. Favbrication Techniques and
Equipwent W 1(00)

3‘_7 P.0. Wafer Preparation W I(04)

1.0, Fabrication Technisgues and
Egqumipment W 1{00)

5'7 .U, Wafer Preparation W [(04)

1.0, Fabrication Technigues and
Equpnent W 1(00)

5:7 .0, fabrication 'fechnigues and
tquipwent W 1{00)

Includess
Wafer Cutting W [(05)
Water Etching W 1(06)
Wafer lapp:ng W 1(07)

Wafer Polishing W 1(0OB)
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Washing W I(19) 5-7 P.O. Photolithography W I{14)

P.0O. Fabrication Technigues and
Equipment W I(00)

Washing W I(34) {,’.7 P.O. Assembly W I(30)

P.O. Fabrication Techniques and
Equipment W I{00)

Wedge 7C Bond GN 1(99) a) f.7 P.O. Tht)ztmo Compression Bonding
T (3R

P.O. Assembly W I{30)
P.0. Lead/Terminal Bonding W I(37)

P.0. Fabrication Techniques and
Equipment W 1{00)

k) §% Pp.0. Lead/Terminal Bond Mode
GN 1{92)

Weibull Analysis OR I(22) 7.9 P.Oo. statistical Tools OR I{15)
P.C. Reliability Technology OR I(00)
Welded GN I(91) #.3 P.O. Lead Attachment Modes GN I(83)
Westinghouse Elec- RD I(75) a) 7.5 Considered under Manufacturer
tric Corp. (21) RD I(65)
b) ¢4 P.0. Device Manufacturer BL I(25)

Considered under Report Source*

Wire Bonding* See Lead/Terminal Bonding

Wire Material BK II{(27) 7.3 Considered under Functional Elements™
P.O. Device Element Materials
BK II(26)
Includes:

Aluminum BK II{28)
Gold BK II{(29)

Wire Material NOC BK 1I{30)
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Wire Material
Noc

BR LI(30)

vk Function s 1{22)

work Hardening D 1(%0)

Workmunship ve- P {ol)
fects
Worhmsaship De- i (09)

fects NOC
v o7

X-Ray Evalualion

Yielo W 1(59)

[

rs

5.4

¢

77

ety AN LU

.0, Wire Material BK 1I(27)
Constdered under Functional Elements*

1.0, Device Element Materials
BR 11(26)

P.O. Physical bParanmeters 8D 1(07)
#.0. Circult/bevice Theory SD 1(00)
P.0, Metallurgical Phenomena SO [(53)
P.0. Circuit/Device Theory Sp 1(00)
F.O. Causes of Fairlure P 1(49)
P.u, Farlure Analysis Studies P I{00)
Inciude::

Excesnnive Lead Length b 1(62)

improper Conpunent Alignment
ro1(el)

improper Mask Alignment P 1(64)
lmpt oper Pachage Marking P 1(65)
fmproper Wire Bonding P I(66)
Looise Materidals in Package P 1(67)
Sctalches b 1(68)

Worhmanship befects NOC P 1(69)
.0, Workmanship pefects P {61}
P.G. Couses of Farlures ¢ 1049)

F.o, varlure Analysis Studies P I(00)

.o, Fairlure Analysis Techniques
Foi(ol)

P.0. Fdilure Analysis Studies P 1(C0)
P.u. Process Effectiveness W 1{05})

.o, Fabrication Techniques and
Egquiphent W L{00)

197

o et e b

R AT PRI 1 OO P




R E R T R OO

e I e T
.
O A UERLEA P Yy i DB AT M Il M et % e e n e o e ¢ A D WA P T L g o s T L

Young's Modulus S 1{57) ?,5’ P.0. Metallurgical Phenomena S [(09)

P.O. Ciremt/Device Theory SbL 1(00) é
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10.0 RAC APPLICABLE TERM DEFINITIONS

The definitions cited here are for use in correlation with
the Structured Term List, Sectiocn 8.0, and the Alphabeticai Term
List, Section 9.0. These definitions are intended to explain
the technical meaning and system use of the term. The terms
have been defined as they pertain to microelectronic usage with
the RAC system. If a term has more than one primary usage and
each usage was considered important to the RAC system, the term
has been defined for each primary usage.

MAJOR CATEGORY headings and MAJOR TERMS within the
categories are typed in upper-case letters. Terms related to
the major terms are typed in lower-case letters. System related
concepts are identified as '"see" terms.
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The alphabet and corresponding page numbers:

Page
- A - 201
] - B - 209
-C - 212

-D - 222 .
~-E - 231
-F - 236

-G - 245 )
- H - 250
R 252
-J - 259
- K-~ 260
-L - 261
- M- 264
- N - 276
-0 - 280
- P - 287
-Q - 297

-R - 298 "
-8 - 303
-T - 314
-U - 320
-V - 322
- W - 325
-X - 327
-Y - 328
-2 - —
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ACCELERATED LIFE MAXIMUM TEST TEMPERATURE:
(Ambient Temperature Condition, Accelerated)

The environmental condition of ambient thermal severity at
the maximum level of conducting the "ACCELERATED LIFE TEST".

Accelerated Life Max. Test Temperature <21°C:

Thermal severity level is less than 21 deqrees Centigrade.

Accelerated Life Max. Test Temperature 21°C to <102.5°C:

Thermal severity level is in the range from 21 degrees to less
than 102.5 degrees Centigrade.

Accelerated Life Max, Test Temperature 102.5°C to <202.5°C:

Thermal severity level is in the range from 102.5 degrees to
less than 202.5 degrees Centigrade.

Accelerated Life Max. Test Temperature 202.5°C to <302.5°C:

Thermal severity level is in the range from 202.5 degrees to
less than 302.5 degrees Centigrade.

Accelerated Life Max. Test Temperature >302.5°C:

Thermal severity level is in the range greater than or equal
to 302.5 degrees Centigrade.

nare RN NIRRT R A o IR IR (F o 20

ACCELERATED LIFE TEST:

An "Operating Test(s)", environmental test or a test combina-
tion of these, which is conducted in accordance with "Accelerated

Testing" procedures. (See "Accelerated Testing (TEST TECHNIQUES &
PROCEDURES) ") .

I lgal, 1T Wi, Laintye ¢ TP

ACCELERATED LIFE TEST DOMAIN:

The specific nature of the externally applied test stress(es)
of the "ACCELERATED LIFE TEST".
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3 Accelerated Testing:

b Testing in which the applied stress severity level is chosen
o to exceed that statecd in the reference conditions in order teo

K shorten the time required to observe the stress response of the
- item, or magnify the response in a given time. Purpose of such
testing is to achieve thege results without altering the basic
mechanisms of failure, or their relative prevalence. On this

A i on et L4

basis, "Accelerated Testing" is usually performed at a fixed level .
of slevated severity. "Step Stress Testing" is covered by another
3 descriptor.

S A

Acceleration Factors:
{(See "Acceleration Factors: STATISTICAL TOOLS").

Acceleration Factors:

Ratios between the times required to obtain given proportions
of failures, each for two different sets of stress severity condi-
tions and which involve the same failure mechanisms and/or failure
modes.

Acoustic Noise: )
(Audio Noise, Sonic Vibration)

Application of or exposure to (of the device or assembly of *
devices) random fluctuations of energy in the audio range. (See
"Failure Stress Domain, Noise, Acoustical").

Acoustical Transducer:

Any device which changes electrical energy to mechanical
energy, or vice versa.

Activity Monitored Source-Sponsor Representative (Data
Validation) :

Reported testing was witnessed by a representative of the
SPONSORING ORGANIZATION, as ascertained by the representative's

stamp or seal and signature of the responsible official of the .
SOURCE organization.
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Activity Witnessed ang Report Countersiqned by Source-Sponsor Agent
(Data Validation):

This DATA VALIDATION ranks first among the set of eight des.
cripters. Reported testing was witnessed by an agent of the
SPONSORING ORGANIZATION and the documentation countersigned by this
cognizant inspector.

Adder(s):

A Logic circuit the output of which is the sum of two inputs -
with carry digit, in the case of a Full Adder, and without carry
digit, in the case of a Half Adder.

AGREE TEST:
(See "AGREE Test (TEST TECHNIQUES AND PROCEDURES)*").

AGREE Test:

A test procedure which conforms to recommendations set forth
in the AGREE report, and in accordance with specifications or
standards devised as an outgrowth of that report. (AGREE Report,
Reliability of Military Electronic Equipment, DOD Advisory Group
on the Reliability of Electronic Equipment, published by U. S.
Government Printing Office, June 1957.) Documents based upon the
AGREE report include MIL-STD-781 and the Established Reliability
(ER) Military Specifications.

Although originally advocated with orientation toward test
methods for equipment, essential AGREE concepts have been adopted
for evaluations of devices or components. Such is an AGREE life
test which requires that microelectronic devices be subjected to
a combination of vibration, temperature cycling, and on-off elec-
trical stressing to simulate as closely as possible actual system
applications and environments (Method 1007: Military Standard
(Proposed), Test Methods and Procedures for Microelectronics,
Project 5962-0002: RADC (EMERM), Griffiss AFB, NY, 14 July 1967).

Airborne Mzunad:
(Airborne Inhabited)

An "Aircraft Environment" in which in-flight personnel must
operate the system.
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Airborne Unmanneds:
{(Airborne Uninhabited)

An “Aircraft Environment" in which remote operation of system
obviates the need of in-flight personnel.

Aircraft Environment:

Applicztion environment associated with an equipment system
for flight through aerodynamic means.

Alloy Junction:

A p-n junction formed by alloying a metallic dopant with the
semiconductor material.

Alloying:
The mixing of two or more metallic elements.

Alloying:

The mixing of a metallic material and a semiconductor to form
a localized alloy. On solidifying a eutectic alloy precipitates
from the mix and constitutes a heavily doped semiconductor region.
This region in contact with the unalloyed semiconductor forms a
p-n junction.

Alumina:
(Aluminum Oxide)

A dielectric compound of Aluminum from Group III of the
Periodic Table and Oxygen from Group VI.

Aluminum:

An element of Group III of the Periodic Table which acts as
an acceptor impurity irn Si and Ge.

Aluminum:

(A1)
» metallic element of Atomic Number 13.
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Aluminum Silicon Eutectic:

An alloy of aluminum and silicon of such composition that its
melting point is a minimum in the phase diagram of the alloy system. :

2 SR s

Aluminum-to-Aluminum, Direct (Al/Al, Direct; Aluminum-to-Aluminum,
Inverted Chip; Aluminum-to-Aluminum, Flip Chip):

Inverted chip bonding with aluminum metallization material .
bonded to aluminum circuit metallization material. A wetting agent
or intermediary material may be used. (See "INTERCONNECTION SYSTEM").

Aluminum-to-Aluminum, Wire Bond (Al/Al, Wire Bond):

An aluminum wire bonded to aluminum circuit metallization
material. (See "Interconnection System").

Analog to Digital Converter (A/D Converter):

A circuit which converts a linear, or analog, signal to a train
of digital pulses proportional to the properties of the linear sig-
nal.

AND Gate:

A logic gate with more tharn one iuaput which gives an output of
a logical "“zero" if any of the inputs are a logical "zero", and an
output of a logical "one" only if all inputs are a logical "“cne".

Anode:
The positive electrode in a semiconductor diode.

Antimony:

An element of Group V of the Periodic Table which acts as a
donor impurity in Si and Ge.

APPLICATION DESIGN TECHNIQUES AND CONSIDERATIONS:

Major aspects and relations for device design compatibility
with requirements of general applications. (See "FUNCTION/CIRCUIT
- DESIGN & OPTIMIZATION").
H
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APPLICATION ENVIRONMENT:

(SERVICE ENVIRONMENT, APPLICATION USAGE, APPLICATION
SEVERITY CLASS, SYSTEMS CATEGORY)

The comprehensive level of environmental conditions as associa-
ted with the category of systems application. (See "FAILURE
ENVIRONMENT") .

APPLICATION STATUS:

The state-of-the-art of applied technology in system service
conditions. The maturity of system utilization.

Application Stress and Parts Countsg:
(Device/Count Application Stress Summary)

A summary of number of devices by type, and their associated
service environments, which are utilized in specific systems/
squipments.

APPLICATIONS:

Information and data concerning assemblies of devices for
system service conditions (applications).

Arithmetic Punctional Unit:

A digital circuit combining registers (assemblies of bistable
multivibrators) and logic gates to perform elementary arithmetical
operations. Such units include: adders and counters. (See
“Adders, CIRCUIT FUNCTIONS").

Acsenic:

An element of Group V of the Periodic Table which acts as a
donor impurity in Si and Ge.

Fitting together of all elements needed to produce a com-
pleted electronic device, e.g., circuit chip, header, hermetic
seal, terminals, interconnections.
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Astable Multivibrator:

A two stage regenerative circuit which, in the absence of

external triggering, makes periodic transitions between two possi-
ble states.

Atmospheric Environments, Accelerated Life Test Domain:

Test stress domain consists of an environment as included by
the "Atmospheric Stress Testing" descriptor. (See term, as organi-
zationally grouped under “"TEST TECHNIQUES AND PROCEDURES").

Atmospheric Environments, Step-Stress Test Domain:

Test stress domain consists of an environment as included by
the "Atmospheric Stress Testing" descriptor. (See term, as organi-
zationally grouped under “TEST TECHNIQUES AND PROCEDURES").

Atmospheric Stress Testing:

Environmental testing in which the applied stress domain is a
severe condition of the device ambient atmosphere. Such stress

domains include: vacuum, gas pressure, salt atmosphere/spray. and
sand and dust. (See "Failure Stress Domain, Vacuum").

Attributes Data Analysis:

(Reduced Data Analysis, Summary Data Analysis)

Statistical analysis of reduced or summarized data wherein
results are expressed in terms of specimen quality, i.e., "good-
bad" and "conforming-defective", and analysis considers sample
counts having the specified quality. (See "Attributes, Summary"
and "Reliability Attributes Summary”).

Attributes, Summary:

Reduced test or inspection data in terms of results which
report the device count exhibiting a specified attribute or quality,
i.e., "fail", "defective", etc., independent of time (non-
stoichastic variable summary). (See "Attributes Data Analysis").

Audio Amp:

Classed as Audio Amplifiers are linear networks that are used
primarily to amplify signals in the audio range, viz., DC to
approximately 50 KHz, although circuits with gain bandwidth products
in the megahertz region are found in the audio category.
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Audjo Video Tape Recording (Document Format):

RAC Library document is contained on an audio tape recording,
a video tape recording, or a video film recording.

Automated Systems:

(Machine Processing)

Machine implemented techniques and provisions for recording,
collection, or the summarization of reliability test or applica-
tion monitored data. IC Testers is a term included by this des-
criptor.

AVAILABILITY:

Studies, and application of the concept, "Availability", a
contributing parameter of systems effectiveness, which attempts to
quantify and predict the probability that an equipment or system
is operating satisfactorily at any point in time.
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Ball TC Bonding:

Thermo-compression bonding in which the end of the wire is /
melted so as to form a ball. The ball is then flattened by the
compressive bonding force to form a large area contact.

Bandwidth:

. The frequency range between the one-half power (-3 db) res-
ponse points of the amplifier.
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Base:

In a bipolar transistor, the middle region in which current
transfer from a low impedance circuit to a high impedance circuit
occurs.

Basic Materials:

1 Materials from which device elements can be formed through
. subsequent processing. %

I e e e

Beam Lead:

Cantilivered beam conductors formed as an integral part of a
microelectronic device by plating a thick metal film onto the
wafer and etching the lead pattern, followed by an etching away ;
of the semiconguctor material between devices. (See "INTERNAL
CONNECTION MODE: and "Dielectric, Air: ISOLATION METHOD").

*
e
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Beveling:

Lapping of a semiconductor device on a shallisw angle to the
surface to expose the cross~section of the device for analysis.

Bibliography (Report Type):
A collection of references to relevant documents.

etttk i A
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Bipolar Transistor:

A three-terminal solid state device consisting of alternate
N-type and P-type semiconductor material separated by potential
barriers. Power gain is achieved through the injection of current
into the base region from a low impedance emitter region and trans-
fer of that current to a high impedance collector region. Transis-
tor action relies on the generation and recombination of hole-
electron pairs, hence the term "bipolar".

Bistable Multivibrator:
(Flip Flop)

A two stage regenerative circuit capable of existing in either
of two stable states and requiring an external trigger signal to
switch to the opposite state.

Boron:

An element of Group III of the Periodic Table which acts as
an acceptor impurity in Si and Ge.

Breadboarding; Circuit/Device Implementation:
(Pre-Product Simulation, Breadboard Modeling)

Techniques for check out of microelectronic device perfor-
mance through utilization of basic device elements, such as dis-
crete microcomponents and hybrid assemblies.

Broken Lead:
{Broken Interconnection Wiring, Broken Lead Wire)

A mechanical imperfection due to a break in the device ter-
minal wires or leads.

Buried Layer:

A hLeavily doped (n+) region placed between substrate and
epitaxial collector layer which, because of its high conductivity,
is used to reduce the collector resistance of integrated tran-
sistors.
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Burn-In Procedures:
(Product Conditioning Procedures)

Procedures associated with the post-production operation
of devices for the purpose cf stabilizing their characteristics
and especially isolating unstable and marginal devices. (See
"Failure Environment, Post-Production Screen/Burn-In").

Burn-In Test:
(Product Conditioning)

Testing directed toward the stabilization of device char-
acteristics and especially to isolate unstable units and those
with marginal life expectancy. (See "Burn-In Procedures").
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Can, Hermetically Sealed:

A package which consists of a can, generally metal, with
hermetically sealed header and pins, such as for the JEDEC TO-5
can. Other TO numbers which are included in this classification
are listed as follows: (See "PACKAGE CONFIGURATION").

;s T0-5 T0-73 T0-76 T0-80

) TO-70 T0-74 T0-77 T0-96
T0-71 T0-75 T0-78 TO-99
TO-72 TO-79 TO-100

Capacitance:

The measure of the ability of a capacitor to store electronic
charge.

Carrier Concentration:

A measure of the number of free carriers per unit volume in
a material.

Carrier Diffusion:
(Charge Carrier Diffusion)

The passage of charges through a material in the absence of
an electrical field and as a result of charge concentration
gradients.

Carrier Generation:

The removal of a bound electron from an atom in a crystal
such that the electron and its vacated location in the atom
(the hole) becomes free to contribute to electrical current in
the material.

Carrier Generation Through Radiation:

Absorption of nuclear radiation by semiconductors can
result in the ionization of atoms of the semiconductors, thus
the generation of carriers which alters the conductivity of the
device regions.
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Carrier Injection: °

The introduction of electronic charge carriers into a medium,
such as the base region of a transistor, by application of appro-
priate bias potential.

> S S S £t

. Carrier Lifetime:

The time between generation and recombination, or injection
and trapping, of charge carriers during which they are available
to take part in the conduction process in a device.

Carrier Mobility:

The measure ot the ease with which carriers may move within

a particular medium or material; expressed as a velocity per unit
electric field.
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! Carrier Recombination:

Do The uniting of a free electron with an ionized atom in a

7 crystal such that the electron is no longer free to move in the
b . material.
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Carrier Velocity:

The velocity with which a carrier moves through a medium
under the influence of a given electric field.
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Case Study:
(Sample Design, Design Demonstration, Illustrative Design)

An illustration of a design or developmental approach with
; its documentation in the context of a specific system and device 1
or device element. :

Cathode:

The negative electrode in a semiconductor diode.
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CAUSES OF FAILURES:
" (Failure Activators, Failure Mechanisms)

The key conditions or circumstances to which may be assigned
the activation of failure mechanisms. The major activities which
contributively induce failure. Such causes are deducted from phy-
sical defects in failure analyses.
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Ceramics:
An inorganic dielectric material.

Cermets &nd Glazes:

Mixtures of ceramic materials and metals having high value
of resistivity.

Ci ical Analysis:
(Stoichiometric Evaluation)

Analysis of the chemical constituents through conventional
techniques of the chemical laboratory.

Chemical Phenomena:

Actions or events which occur to change the chemical nature
or composition of a material.

Chromium:
A metallic element of Atomic Number 24.

CIRCUIT COMPLEXITY:

A generic index of the complexity of the device circuitry
in terms of the relative scope of its function. (Also see
"SCALE OF INTEGRATION" and "NUMBER OF MAJOR PROCESS STEPS").

Circuit Component:

An electrical element which, together with other elements,
forms a microelectronic circuit.

Circuit Component Regions:

Specific local regions of a solid state device, active or
passive, which are essential to the operation or construction of
that device.

CIRCUIT/DEVICE IMPLEMENTATION:
(Circuit/Device Development)

Generalized principles entering into the development of
microelectronic circuits, devices and device elements.
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CIRCUIT/DEVICE THEORY:
Theoretical (generalized) considerations in the design and

operation of microelectronic devices, circuits, and device elements.

CIRCUIT FUNCTIONS:

The roles microelectronic devices are designed to perform in
electronic systems.

Circuit Layout:
(Circuit Topelogy)

The graphic del.neation of the circuit configuration and the
i-*ans of implementation upon the wafer surface, such as the
3rsociated photomasks.

Circuit Metallization Materials:

Materials used to form the metallic conductor for inter-
connection of elements of a microelectronic circuit.

CIRCUIT PARAMETERS:

The parameters of a microelectronic circuit which are used
in calculating overall circuit performance. (See “"ELECTRICAL
PROPERTIES") .

Classified {Report Security Classification):

RAC document's label, as indicated "Secret" or “"Confidential",
through authorization by the apprepriate government agency.

CML (Digital Logic Type (Current Mode Logic))

A nonsaturating digital logic circuit configuration whose
gates are characterized by the use of an individual transistor for
each input, a common collector resistor for all input transistors,
and a common emitter resistor for all input transistors and a
reference transistor - that is, it has "differential type" config-
uration. This generic logic type includes the type proprietarily
designated as MECL. (See "Differential (Linear Device Type)" and
"Digital Logic Type").
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Cold Welding:
The welding of two metals by the application of pressure only.
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Collector:

In a bipolar transistor, the high impedance region into which
current from the emitter is transferred through the base.
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Combination, Accelerated Life Test Domain:

Stress conditions consist of combination of two or more
"ACCELERATED LIFE TEST DOMAIN(3)".

Combination and NOC:

A combination of “EQUIPMENT CLASS(ES)" and/or an equipment
class which is not otherwise classified in terms of descriptors
in the current glossary. (See "Unspecified Equipment Class").

Combination, Step-Stress Test Domain:

Stress conditions consist of combination of two or more
"STEP STRESS TEST DOMAIN(S)".

VA Bogrn s b RS

Combination With Environment Stresses; Intermittent Stress Domain:

Test stress consisting of a combination of electrical and
environmental stress domains. (See "INTERMITTENT STRESS DOMAIN").

Common Mode Rejection Ratio:

In a differential amplifier, the ratio of the output voltage
(or current) when the two input signals are in phase to the output
voltage (or current) when the two input signals are 180° out of
phase, but of the same magnitude.
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Communications:
(Telecommunications)
A class of equipment which operates to transmit information.

i

Comparison with Discrete:

Study of the comparative relations in implementing an
application with microelectronic devices versus the application
of discrete component devices.
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Complementary Transistors:

A pair of PNP and NPN bipolar transistors having identical
performance characteristics but requiring power supplies of
opposite polarity.

Pyt

.

Composite IC, Diffused {(Compatible Monolithic IC, Diffused:
Monobrid, Diffused):

A composite IC in which monolithic diffusion technology is
used to form all junctions. (See “"Composite IC Microelectronic
Category").

e MO AL

Composite IC, Epitaxial (Compatible Monolithic IC, Epitaxial;
Monobrid, Epitaxial):

A composite IC in which monolithic epitaxial growth tech-
nology is used to form at least one junction. (See "Composite
IC Microelectronic Category").

w7 o bt U WA et

(Composite IC Microelectronic Category (Compatible Monolithic
IC, Monobrid, Active Substrate IC))

An integrated circuit composed of a monolithic IC with at
least one passive film circuit component deposited on the top
surface of the monolithic die after the surface has been passi-
vated. This Microelectronic Category excludes the "Monolithic
IGFET" (see term) categories. (See "Integrated Circuit®.
"Monolithic Microelectronic Category", and “"Film IC".)

Composite IC, NOC (Not-Otherwise Classified Compatible IC):

Composite IC microelectronic integrated circuits which
cannot be classified within any descriptors of the current
glossary. (See "Composite IC Microelectronic Category";
"Composite IC, Diffused":; and "Composite IC, Epitaxial").

T Tk S Pt MU A A 37 2, 40
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Compound Formation: j

The mixing of chemical elements in proper proportion to
form stoichiometric compounds of those elements, e.g., cadmium
and sulfur t« form cadmium sulfide.

PR
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Computation:
{Digital Processers)

A class of equipment which processes information. Informa-
tional output is derived from input information through handiing
of data by logical processes.

Computer Aids:

(Computer-Aided LSI Design, Computer Simulation of Bread-
boarding)

General aspects of computer techniques, as utilized to
facilitate evaluation and development of microelectronic devices
or device elements.

Computer Analysis:
(Computer-Aided Design)

Computer-aided analysis and computer-assisted design, such
as in the delineation of microelectronic circuits through "paper
studies" with computer-aided approaches.

Confidential (Classified, Report Security Classification):

Unauthorized disclosure of informational content is for-
bidden, since such release could be prejudicial to the defense of
the nation.

Constant Acceleration:
(Centrifuge)

Exposure to a constant rate of change of directed motion
or centrifugal force. (See "Failure Stress Domain, Acceleration,
Constant").

Consumer:

Devices are qualified for consumer type applications.
(See "QUALIFICATION CLASS").

Contact Area:

The region ¢f a device where electrical connection is made
to one of its elements.

218

S ————— s Y 2

P — Vg g T e T S




PRt or e AR AN RN AR R
T AN o (R LNy Ly

RO RS, A0, SPehi POy .

R S

- S A W R NS Y RO TR s e e o e O ot = e

S o o et T i = s - - WOUs oG X T - - PRI RV St o o i e S

Contact Potential:

The work required to move a charge carrier from one material
into another in contact with it.

Contamination:
(Material Impurity)

A physical defect due to the inadvertent introduction of
impurities into combination with the device materials.

Control:
(Regulator)

A class of equipment which operates to regulate the operation
of other equipment. Equipment which exercises programming or real-
time command over the functions of the complete system. Descriptor
is exclusive of "Navigation".

Conventional Microscopic Examinations:
(Optical Microscopic Inspection)

Inspection with utilization of a conventional optical micro-
scope, including stereographic adaptations.

Copper:
A metallic element of Atomic Number 29.

CORRECTIVE MEASURES:
(RE-WORK PROCEDURES, RETROFIT)

Procedures taken to eliminate failure mechanisms or quality
defects, in response to analyses of failure.

Counter({s):

A chain of series connected binary logic elements capable
of counting the number of input pulses.

Cracked Die:
(Cracked or Chipped Die, Broken Wafer)

A mechanical imperfection due to a break discontinuity in
the die or wafer.
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Cracked Package:
(Cracked or Chipped Package)

A mechanical imperfection due to a break discontinuity in
the device package.

Crosgsover:

The physical crossing of two thin film conductors on the
same substrate, embodied by the two metallic films being separated
by a thin film of insulation material.

Cryotron:

A solid state device based on the phenomenon of super-
conductivity. A magnetic field generated by current in a control
element causes a gate element to change from the superconducting
state to the normally resistive state, thereby affecting the
switching of logic signals.

Crystal Defects:
(Monocrystalline Flaws)

Bulk defects due to flaws in the lattice structures of single
crystals.

Crystal Growth:
The formation of a relatively large crystal of a substance.

CTL (Digital Logic Type (Complementary Transistor Logic, CTL)):

A digital logic circuit configuration wherein the gates are
characterized by the use of both PNP and NPN transistors, with
each ?nput connected to a transistor's base. (See "Digital Logic
Type").

Current, Accelerated Life Test Domain:
(Electric Current Input)

An accelerated life test where stress domain of interest is
input or load current.
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Current, Intermittent Stress Domain:
(Electric Current)

Rate of transfer of electrical charge.

ko e Van e e

Current, Step-Stress Test Domain:
(Electric Current Input)

Step-stress test where the stepped domain is device or input
current.

wraadh St st S o 0 1
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Current Transfer Ratio (Alpha, Beta):

The ratio of transistor output current to transistor input
current.

i myewa

Crystal Degradation by Radiation:

Permanent damage, such as creation of faults and disloca-
tions, in a semiconductor crystal due to the absorption of
radiation. (See "Faults and Dislocations (CIRCUIT/DEVICE THEORY)").

Crystal Growth:

The growing of large area single crystals of semiconductor
materials.
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TA COLLECTION AND REDUCTION:

(DATA HANDLING TECHNIQUES, NUMERICAL INFORMATION PRO-
CESSING, DATA PROCESSING)

Techniques for the recording, compilation and collection
of test data, and for processing the data into summarized forms.
Also, procedures applicable to monitoring device performance
during application.

Data Merqing:

Procedures and techniques applicable for combining data
generated in independent tests but under approximately equivalent
conditions into a single common characteristic value or set of
values.

DATA SYSTEM SPECS:
(INFORMATION PROCESSING SPECS)

Specifications and standards covering the implementation
of data systems or information processing for microelectronic
devices.

R —
3

DATA VALIDATION (DOCUMENT DESCRIPTOR) :

The degree of r liance one can attribute to reported
results contained in . RAC document. Complete interpretation
of this definition depends on the SPONSORING ORGANIZATION and
SOURCE descriptors. (The descriptors in this group are appli-
; cable to Test Data REPORT TYPE.)

i
m e M—————

DCTL (Digitail Logic Type (Direct Coupled Transistor Logic)):

i A digital logic circuit configuration wherein each input

of a gate is connected (coupled) directly to the base of the

3 associated transistor and the output(s) of the gate {(or flip
* flop} are connected directly to the associated transistor.

F That is, there are no passive components between transistors

in successive gates and/or flip flops.

Decomposition:

The separating of atoms in a compound into the constituent
elements.

e
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Defective Bond:
(Substandard Bond/Pad, Deteriorated Lead/Die Attachment)

A metallurgical defect due to an inadequate wire or die bond.
Defective Bond encompasses open bond/pad, lifted bonds, degrada-
tion of attachment contact, plague formation, and improper posi-
tioning of the bond upon the terminal pad.

Depletion:

In a field effect transistor, a reverse bias applied to the
gate (junction or insulated) repels the majority charge carriers,
reducing the number of available carriers in the channel. In any
p-n junction, the reverse biasing of the junction causes a deple-
tion of carriers in the junction region.

DEPOSITION:
The methods of placing a layer of material on a substrate.

Deposition Rate Monitoring:

Measurement of the rate at which molecules are deposited on
a substrate during a thin film fabrication.

Desi Considerations: Function/Circuit Desi and Optimizations

General aspects of optimized function and circuit quality
under performance constraints, such as supply voltage transients,
thermal impedances and electromagnetic and cosmic radiation en-
vironments. (See "FUNCTION/CIRCUIT DESIGN & OPTIMIZATION" and
"APPLICATION DESIGN TECHNIQUES AND CONSIDERATIONS").

Design of Experiments:

A selection of methods of statistical sampling based upon
study of test efficiency and related problems. Such methods
must result in sampling which is representative of a population
of devices, in order that statistical inferences be valid.

Developing:

Dissolution of the unpolymerized photoresist leaving the
diffusion pattern on the wafer.
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31§ Device status is beyond the experimental stage. Engineering
: activity is primarily oriented toward design refinemencs and
achievement of fabricability. (See "ITEM STATUS").
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Developmental (Test Type):
(Experimental)
Testing/inspection performed in connection with the implemen-

tation and refinements of pre-production concepts. (See "Develop-
mental (ITEM STATUS)").

DEVICE ELEMENT MATERIALS:

Materials - elements and compounds - used in fabricating
elements of microelectronic devices and circuits.

Device Geometry:
(Physical Structure, Device Configuration)

The physical form and its intra-relationships of the
microelectronic device.

Device Manufacturer (Source):

Corporate author identified by a specific device vendor.
For example:

*Westinghouse Electric Corp. (Device Mfgr. Source)
Molecular Electronics Div."

(.

Device Manufacturer (Sponsoring Organization):

Device vendor supported document's authorship. (Individual
manufacturer is not indexed under this grouping).

n craa e

! Device Mishandling:
(Not-Otherwise Classified Misapplication)

Misapplications, such as physical abuses, which are not
defined by "Overstressed Device", or "Erroneous Lead Positioning".
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DEVICE PARAMETERS:

The parameters of a microelectronic device element which
can be used in calculating the electrical performance of the
device. (See "Circuit Component*).

(Device User (Equipment Mfr./Systems Contractors Sources)):

Corporate author identified by a specific equipment vendor
or systems contractor, as in the example for "Device Mfr. Source".

Device User (Sponsoring Organization):

Equipment Mfr. or Systems Contractor supported document's
authorship. (Individual firm is not indexed under this group

descriptor).

Dicing (Breaking):
After scribing, the separating of the individual chips.

Die Bonding:

The fusing of the solid state device chip, or die, to the
support surface of the pro!t :tive package.

Die Bond Material:

Substance used to bond or adhere the microcircuit chip to
its header or package support plane.

Dielectric, Air (Beam Lead Isolation, Air Isolation):

An isolation method associated with use of extra heavy
circuit metallization called "beam leads" at the network termi-
nals. With this beam support, the wafer substrate may be en-
tirely removed, leaving the attached semiconductor islands with
air separation. (See "Dielectric Isolation Method").

Dielectric and Insulating Materials:

Inter-element compounds hav.ng very high electrical resis-
tivity used in electrically isolating conductors from each other
and in forming the dielectric media of capacitors. (See
"Dielectric Isolation Method: ISOLATION METHOD").
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D ric, C ice

Isclation accomplished through separation of the device
elements with a ceramic insulating barrier, such as with a
ceramic substrate used with hybrid microcircuits. (See
"ISOLATION METHOD" and "Dielectric Isolation Method").

Dielectric, Glasgs:

An isolation effected through interposing layers of glass
(amorphous Si0,) iasulating barriers between the semiconductor
islands. Techﬁiques associated with this method of isolatiocn
are also known by the proprietary designations: Waffle Wafer
and EPIC. This descriptor identifies a specific form of "Dielec-
tric, O§ide". (See "Dielectric, Oxide" and "Dielectric Isolation
Method") .

{(Dielectric Isolation Method):

Isolation achieved by interposing an insulating or dielectric
barrier between the semiconductor islands. Techniques used to
accomplish dielectric isolation are also known as: insulated
substra?e and multi-phase monolithic systems. (See "ISOLATION
METHOD") . )

Dielectric, Nitride (Silicon Nitride): -

A method of dielectric isolation which utilizes a nitride
und (generally silicon nitride). (See "ISOLATION METHOD"
and "Dielectric Isolation Method").

Dielectric, NOC (Not-Otherwise Classified Dielectric Isolation

Method) :

A dielectric method of isolation which cannot be classified
by any descriptors in the current glossary. (See "ISOLATION
METHOD" and "Dielectric lsolation Method").

Dielectric, Oxide (Silicon Dioxide; Dielectric, Dioxide:
Dielectric, Monoxide):

An isolation effected through interposing an (di-) oxide
insulating barrier between the semiconductor islands. "Dielectric,
Glass", other dioxides, oxides and monoxides are included within -
the scope of this descriptor. (See "Dielectric, Glass", and
"Dielectric Isolation Method").
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Die Size:

The range of size values of the semiconductor dice used
for the microelectronic device. Size values are given in terms
of linear dimension for each side, in the interest of universality
of designations. Corresponding area dimensions applicable to
square dice are shown in parentheses in the listing of value
ranges. This listing is as follows:

<30 mils/side (<900 sq. mils)

31-42 mils/side (900-1800 sq. mils)

43-60 mils/side (1800-3600 sq. mils)

61-85 mils/side (3600-7200 sq. mils)
86-120 mils/side (7200-14,400 sq. mils)
121-170 mils/side (14,400-28,800 sq. mils)
171-240 mils/side (28,800-57,680 sqg. mils)
>240 mils/side (>57,680 sq. mils)

Differential Amplifier:

A linear electronic circuit consisting of two cathode, or
emitter, coupled amplifier devices such that the output is pro-
portional to the difference between the input signals on each
device. 3Such an amplifier is capable of amplifying dc signals
with minimum drift.

Differential Amplifier (Difference Amp, Sense Amp):

A linear device type consisting of two matched cathode or
emitter coupled amplifier circuit partitions such that the out-
put is proportional to the difference between the input signal
on each partition. Such an amplifier is capable of amplifying
signals from d-c to r-f with minimum drift.

Differential (Linear Device Type (Symmetrically Balanced
Network, Push-Pull Circuit, Balanced Input/Output Network)):

A linear operational type in which each stage has circuit
components with intraconnection and matching such as to provide
symmetry about an electrical neutral or ground point. Output
response depends upon the difference between two opposing input
signals. Differential or push-pull amplifiers are included
within the scope of this descriptor. (See "Differential
Amplifier").
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Diffused Junction:

2 A pn semiconductor junction formed by the diffusion of
& impurities of a certain polarity into a semiconductor region of
& opposite polarity.

Diffusion:

The introduction of doping impurities into a semicongductor
to form a region of opposite polarity to that of the remainder
of the hoct material, thus creating a p~n junction.

e w,rr:'m*m«m», N

Diffusion Coefficient:

A measure of the rate of diffusion of carriers through a
material. Also applied to the diffusion of impurities in a
material.

‘45 Diffusion Defects:
. (Diffusion Irreqularity/Flaw, Inadequate Doping Profile)

Semiconductor bulk defects due to dirffusant imperfections.
Diffusion spikes and incomplete diffusion are terms included in
the scope of this descriptor.

R e

o

Diffusion Length:

A measure of the distance a carrier may move through a
material, in the absence of an electric field, during its iife-
time.

Digital (Functional Category) (Switching Logic Circuit, Discrete
Response Circuit, Quantum Level Output Circuit):

A circuit function where the output varies discretely or
discontinuously with input stimulus. Also, the category of
circuits designed to perform an auxiliary function to a switch-
ing logic circuit, such as gate expanders.

Digital Logic, NOC (Not-Otherwise Classified Digital Operational
Type) :

A digital network type which cannot be classified by any
descriptors of the currant glossary. (See "Digital Logic Type").
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(Digital Logic Type (Logic Circuit Type, Logic Family, Digital

Operational Type, Digital ietwork Type, Switching Logic Type)):

The operational type of digital circuit, as characterized
by its key circuit components and intraconnection pattern. In
general, the basic circuit partition which typifies the digital
operational type, and which serves as the functional building
block of complex networks, may be regarded as the elemental logic
gate. Such logic gate implements one of the elemental functions
~f AND, NAND, OR or NOR. Accordingly, acronyms which are in-
cluded under this descriptor heading (RTL, RCTL, DCTL, etc.)
are defined with reference to the elemental logic NOR gate.

(See circuit diagrams in Electronic Design, May 17, 1966, p. 171).
(See "OPERATIONAL TYPE" and "Digital (Functional Category")).

Digital to Analoy Converter (D/A Converter):

A circuit which converts digital signals to a linear signal
proportional to the characteristics of the digital signal.

Disappearance of Metallization:

(Vanishing Metallization)

The loss of metal from the conducting films as a result of
diffusic. migration, or evaporation.

Discrete Microcomponent:

Any solid state device, active or passive, which, because
of its small size and geometry, is suitable for incorporation
into a multi-chip or hybrid microelectronic circuit.

Dissection and Sectioning:

(Device Autopsy)

Inspection procedures involving appropriate disassembly
of devices and the preparation of specimen device elements to
facilit:te examination, such as through slides and stained
cross se-ions.

(DOCUMENT DESCRIPTORS) :

Appropriate set of terms for identifying and classifying
the RAC held document.
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